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(57) Abstract: The present invention is directed to novel polypeptides and to nucleic acid molecules encoding those polypeptides. 
Also provided herein are vectors and host cells comprising those nucleic acid sequences, chimeric polypeptide molecules comprising 
the polypeptides of the present invention fused to heterologous polypeptide sequences, antibodies which bind to the polypeptides of 
^ the present invention and to methods for producing the polypeptides of the present invention. 
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SECRETED AND TRANSMEMBRANE POLYPEPTIDES AND NUCLEIC ACIDS ENCODING THE 

SAME 

FIELD OF THE INVENTION 
The present invention relates generally to the identification and isolation of novel DNA and to the 
5 recombinant production of novel polypeptides. 

BACKGROUND OF THE INVENTION 
Extracellular proteins play important roles in, among other things, the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 

10 differentiation, or interaction with other cells, is typically governed by information received from other cells 
and/or the immediate environment. This information is often transmitted by secreted polypeptides (for instance, 
mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which 
are, in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted 
polypeptides or signaling molecules normally pass through the cellular secretory pathway to reach their site of 

15 action in the extracellular environment. 

Secreted proteins have various industrial applications, including as pharmaceuticals, diagnostics, 
biosensors and bioreactors. Most protein drugs available at present, such as thrombolytic agents, interferons, 
interleukins, erythropoietins, colony stimulating factors, and various other cytokines, are secretory proteins. 
Their receptors, which are membrane proteins, also have potential as therapeutic or diagnostic agents. Efforts 

20 are being undertaken by both industry and academia to identify new, native secreted proteins. Many efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
secreted proteins. Examples of screening methods and techniques are described in the literature [see, for 
example, Klein et a!., Proc. Natl. Acad. Sci. 93:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

Membrane-bound proteins and receptors can play important roles in, among other things, the formation, 

25 differentiation and maintenance of multicellular organisms. The fate of many individual cells, e.g. , proliferation, 
migration, differentiation, or interaction with other cells, is typically governed by information received from 
other cells and/or the immediate environment. This information is often transmitted by secreted polypeptides 
(for instance, mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and 
hormones) which are, in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. 

30 Such membrane-bound proteins and cell receptors include, but are not limited to, cytokine receptors, receptor 
kinases, receptor phosphatases, receptors involved in cell-cell interactions, and cellular adhesin molecules like 
selectins and integrins. For instance, transduction of signals that regulate cell growth and differentiation is 
regulated in part by phosphorylation of various cellular proteins. Protein tyrosine kinases, enzymes that catalyze 
that process, can also act as growth factor receptors. Examples include fibroblast growth factor receptor and 
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nerve growth factor receptor. 

Membrane-bound proteins and receptor molecules have various industrial applications, including as 
pharmaceutical and diagnostic agents. Receptor immunoadhesins, for instance, can be employed as therapeutic 
agents to block receptor-ligand interactions. The membrane-bound proteins can also be employed for screening 
of potential peptide or small molecule inhibitors of the relevant receptor/ligand interaction. 
5 Efforts are being undertaken by both industry and academia to identify new, native receptor or 

membrane-bound proteins. Many efforts are focused on the screening of mammalian recombinant DNA libraries 
to identify the coding sequences for novel receptor or membrane-bound proteins. 

SUMMARY OF THE INVENTION 

10 In one embodiment, the invention provides an isolated nucleic acid molecule comprising a nucleotide 

sequence that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid sequence identity, alternatively 
at least about 82% nucleic acid sequence identity, alternatively at least about 83 % nucleic acid sequence identity, 

15 alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid 
sequence identity, alternatively at least about 86% nucleic acid sequence identity, alternatively at least about 87 % 
nucleic acid sequence identity, alternatively at least about 88% nucleic acid sequence identity, alternatively at 
least about 89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 
alternatively at least about 91 % nucleic acid sequence identity, alternatively at least about 92% nucleic acid 

20 sequence identity, alternatively at least about 93 % nucleic acid sequence identity , alternatively at least about 94 % 
nucleic acid sequence identity, alternatively at least about 95% nucleic acid sequence identity, alternatively at 
least about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid 
sequence identity to (a) a DNA molecule encoding a PRO polypeptide having a full-length amino acid sequence 

25 as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other 
specifically defined fragment of the full-length amino acid sequence as disclosed herein, or (b) the complement 
of the DNA molecule of (a). 

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 

30 80% nucleic acid sequence identity, alternatively at least about 8 1 % nucleic acid sequence identity, alternatively 
at least about 82% nucleic acid sequence identity, alternatively at least about 83 % nucleic acid sequence identity, 
alternatively at least about 84% nucleic acid sequence identity, alternatively at least about 85% nucleic acid 
sequence identity, alternatively at least about 86 % nucleic acid sequence identity, alternatively at least about 87 % 
nucleic acid sequence identity, alternatively at least about 88% nucleic acid sequence identity, alternatively at 

35 least about 89% nucleic acid sequence identity, alternatively at least about 90% nucleic acid sequence identity, 
alternatively at least about 91 % nucleic acid sequence identity, alternatively at least about 92% nucleic acid 
sequence identity, alternatively at least about 93 % nucleic acid sequence identity, alternatively at least about 94 % 



WO 01/40466 



PCT/US00/32678 



nucleic acid sequence identity, alternatively at least about 95% nucleic acid sequence identity, alternatively at 
least about 96% nucleic acid sequence identity, alternatively at least about 97% nucleic acid sequence identity, 
alternatively at least about 98% nucleic acid sequence identity and alternatively at least about 99% nucleic acid 
sequence identity to (a) a DNA molecule comprising the coding sequence of a full-length PRO polypeptide cDNA 
as disclosed herein, the coding sequence of a PRO polypeptide lacking the signal peptide as disclosed herein, 
5 the coding sequence of an extracellular domain of a transmembrane PRO polypeptide, with or without the signal 
peptide, as disclosed herein or the coding sequence of any other specifically defined fragment of the full-length 
amino acid sequence as disclosed herein, or (b) the complement of the DNA molecule of (a). 

In a further aspect, the invention concerns an isolated nucleic acid molecule comprising a nucleotide 
sequence having at least about 80% nucleic acid sequence identity, alternatively at least about 81 % nucleic acid 

10 sequence identity , alternatively at least about 82 % nucleic acid sequence identity, alternatively at least about 83 % 
nucleic acid sequence identity, alternatively at least about 84% nucleic acid sequence identity, alternatively at 
least about 85% nucleic acid sequence identity, alternatively at least about 86% nucleic acid sequence identity, 
alternatively at least about 87% nucleic acid sequence identity, alternatively at least about 88% nucleic acid 
sequence identity, alternatively at least about 89% nucleic acid sequence identity, alternatively at least about 90% 

15 nucleic acid sequence identity, alternatively at least about 91 % nucleic acid sequence identity, alternatively at 
least about 92% nucleic acid sequence identity, alternatively at least about 93% nucleic acid sequence identity, 
alternatively at least about 94% nucleic acid sequence identity, alternatively at least about 95% nucleic acid 
sequence identity, alternatively at least about 96% nucleic acid sequence identity, alternatively at least about 97% 
nucleic acid sequence identity, alternatively at least about 98% nucleic acid sequence identity and alternatively 

20 at least about 99% nucleic acid sequence identity to (a) a DNA molecule that encodes the same mature 
polypeptide encoded by any of the human protein cDN As deposited with the ATCC as disclosed herein, or (b) 
the complement of the DNA molecule of (a). 

Another aspect the invention provides an isolated nucleic acid molecule comprising a nucleotide 
sequence encoding a PRO polypeptide which is either transmembrane domain-deleted or transmembrane domain- 

25 inactivated, or is complementary to such encoding nucleotide sequence, wherein the transmembrane domain(s) 
of such polypeptide are disclosed herein. Therefore, soluble extracellular domains of the herein described PRO 
polypeptides are contemplated. 

Another embodiment is directed to fragments of a PRO polypeptide coding sequence, or the complement 
thereof, that may find use as, for example, hybridization probes, for encoding fragments of a PRO polypeptide 

30 that may optionally encode a polypeptide comprising a binding site for an anti-PRO antibody or as antisense 
oligonucleotide probes. Such nucleic acid fragments are usually at least about 10 nucleotides in length, 
alternatively at least about 15 nucleotides in length, alternatively at least about 20 nucleotides in length, 
alternatively at least about 30 nucleotides in length, alternatively at least about 40 nucleotides in length, 
alternatively at least about 50 nucleotides in length, alternatively at least about 60 nucleotides in length, 

35 alternatively at least about 70 nucleotides in length, alternatively at least about 80 nucleotides in length, 
alternatively at least about 90 nucleotides in length, alternatively at least about 100 nucleotides in length, 
alternatively at least about 110 nucleotides in length, alternatively at least about 120 nucleotides in length, 
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alternatively at least about 130 nucleotides in length, alternatively at least about 140 nucleotides in length, 
alternatively at least about 150 nucleotides in length, alternatively at least about 160 nucleotides in length, 
alternatively at least about 170 nucleotides in length, alternatively at least about 180 nucleotides in length, 
alternatively at least about 190 nucleotides in length, alternatively at least about 200 nucleotides in length, 
alternatively at least about 250 nucleotides in length, alternatively at least about 300 nucleotides in length, 
5 alternatively at least about 350 nucleotides in length, alternatively at least about 400 nucleotides in length, 
alternatively at least about 450 nucleotides in length, alternatively at least about 500 nucleotides in length, 
alternatively at least about 600 nucleotides in length, alternatively at least about 700 nucleotides in length, 
alternatively at least about 800 nucleotides in length, alternatively at least about 900 nucleotides in length and 
alternatively at least about 1000 nucleotides in length, wherein in this context the term "about" means the 

10 referenced nucleotide sequence length plus or minus 10% of that referenced length. It is noted that novel 
fragments of a PRO polypeptide-encoding nucleotide sequence may be determined in a routine manner by 
aligning the PRO polypeptide-encoding nucleotide sequence with other known nucleotide sequences using any 
of a number of well known sequence alignment programs and determining which PRO polypeptide-encoding 
nucleotide sequence fragment(s) are novel. All of such PRO polypeptide-encoding nucleotide sequences are 

15 contemplated herein. Also contemplated are the PRO polypeptide fragments encoded by these nucleotide 
molecule fragments, preferably those PRO polypeptide fragments that comprise a binding site for an anti-PRO 
antibody. 

In another embodiment, the invention provides isolated PRO polypeptide encoded by any of the isolated 
nucleic acid sequences hereinabove identified. 

20 In a certain aspect, the invention concerns an isolated PRO polypeptide, comprising an amino acid 

sequence having at least about 80% amino acid sequence identity, alternatively at least about 81% amino acid 
sequence identity, alternatively at least about 82% amino acid sequence identity, alternatively at least about 83 % 
amino acid sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively at least 
about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 

25 alternatively at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% 
amino acid sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least 
about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid 

30 sequence identity, alternatively at least about 96 % amino acid sequence identity, alternatively at least about 97 % 
amino acid sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at 
least about 99% amino acid sequence identity to a PRO polypeptide having a full-length amino acid sequence 
as disclosed herein, an amino acid sequence lacking the signal pepride as disclosed herein, an extracellular 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein or any other 

35 specifically defined fragment of the full-length ammo acid sequence as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
sequence having at least about 80% amino acid sequence identity, alternatively at least about 81 % amino acid 

4 
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sequence identity, alternatively at least about 82% amino acid sequence identity, alternatively at least about 83 % 
amino acid sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively at least 
about 85% amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, 
alternatively at least about 87% amino acid sequence identity, alternatively at least about 88% amino acid 
sequence identity, alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% 
5 amino acid sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least 
about 92% amino acid sequence identity, alternatively at least about 93% amino acid sequence identity, 
alternatively at least about 94% amino acid sequence identity, alternatively at least about 95% amino acid 
sequence identity, alternatively at least about 96% amino acid sequence identity, alternatively at least about 97% 
amino acid sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at 
10 least about 99% amino acid sequence identity to an amino acid sequence encoded by any of the human protein 
cDNAs deposited with the ATCC as disclosed herein. 

In a specific aspect, the invention provides an isolated PRO polypeptide without the N-terminal signal 
sequence and/or the initiating methionine and is encoded by a nucleotide sequence that encodes such an amino 
acid sequence as hereinbefore described. Processes for producing the same are also herein described, wherein 
15 those processes comprise culturing a host cell comprising a vector which comprises the appropriate encoding 
nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and recovering the PRO 
polypeptide from the cell culture. 

Another aspect the invention provides an isolated PRO polypeptide which is either transmembrane 
domain-deleted or transmembrane domain-inactivated. Processes for producing the same are also herein 
20 described, wherein those processes comprise culturing a host cell comprising a vector which comprises the 
appropriate encoding nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and 
recovering the PRO polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO polypeptide 
as defined herein. In a particular embodiment, the agonist or antagonist is an anti-PRO antibody or a small 
25 molecule. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists to a 
PRO polypeptide which comprise contacting the PRO polypeptide with a candidate molecule and monitoring a 
biological activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native PRO 
polypeptide. 

30 In a still further embodiment, the invention concerns a composition of matter comprising a PRO 

polypeptide, or an agonist or antagonist of a PRO polypeptide as herein described, or an anti-PRO antibody, in 
combination with a carrier. Optionally, the carrier is a pharmaceutical^ acceptable carrier. 

Another embodiment of the present invention is directed to the use of a PRO polypeptide, or an agonist 
or antagonist thereof as hereinbefore described, or an anti-PRO antibody, for the preparation of a medicament 

35 useful in the treatment of a condition which is responsive to the PRO polypeptide, an agonist or antagonist 
thereof or an anti-PRO antibody. 
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In other embodiments of the present invention, the invention provides vectors comprising DNA 
encoding any of the herein described polypeptides. Host cell comprising any such vector are also provided. By 
way of example, the host cells may be CHO cells, E. coli, or yeast. A process for producing any of the herein 
described polypeptides is further provided and comprises culruring host cells under conditions suitable for 
expression of the desired polypeptide and recovering the desired polypeptide from the cell culture. 
5 In other embodiments, the invention provides chimeric molecules comprising any of the herein described 

polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region of an 
immunoglobulin. 

In another embodiment, the invention provides an antibody which binds, preferably specifically, to any 
10 of the above or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized 
antibody, antibody fragment or single-chain antibody. 

In yet other embodiments, the invention provides oligonucleotide probes which may be useful for 
isolating genomic and cDN A nucleotide sequences, measuring or detecting expression of an associated gene or 
as antisense probes, wherein those probes may be derived from any of the above or below described nucleotide 
15 sequences. Preferred probe lengths are described above. 

In yet other embodiments, the present invention is directed to methods of using the PRO polypeptides 
of the present invention for a variety of uses based upon the functional biological assay data presented in the 
Examples below. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a nucleotide sequence (SEQ ID NO:l) of a native sequence PR0177 cDNA, wherein 
SEQ ID NO: 1 is a clone designated herein as U DNA 16438-1387". 

Figure 2 shows the amino acid sequence (SEQ ID NO: 2) derived from the coding sequence of SEQ ID 
NO:l shown in Figure 1. 

25 Figure 3 shows a nucleotide sequence (SEQ ID NO:3) of a native sequence PR03574 cDNA, wherein 

SEQ ID NO:3 is a clone designated herein as "DNA 19360-2552". 

Figure 4 shows the amino acid sequence (SEQ ID NO:4) derived from the coding sequence of SEQ ID 
NO:3 shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO:5) of a native sequence PRO1280 cDNA, wherein 
30 SEQ ID NO:5 is a done designated herein as "DNA33455-1548". 

Figure 6 shows the amino acid sequence (SEQ ID NO:6) derived from the coding sequence of SEQ ID 
NO: 5 shown in Figure 5. 

Figure 7 shows a nucleotide sequence (SEQ ID NO:7) of a native sequence PR04984 cDNA, wherein 
SEQ ID NO:7 is a clone designated herein as "DNA37 155-2651". 
35 Figure 8 shows the amino acid sequence (SEQ ID NO:8) derived from the coding sequence of SEQ ID 

NO:7 shown in Figure 7. 
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Figure 9 shows a nucleotide sequence (SEQ ID NO:9) of a native sequence PR04988 cDNA, wherein 
SEQ ID NO:9 is a clone designated herein as "DNA38269-2654". 

Figure 10 shows the amino acid sequence (SEQ ID NO: 10) derived from the coding sequence of SEQ 
ID NO: 9 shown in Figure 9. 

Figure 1 1 shows a nucleotide sequence (SEQ ID NO: 1 1 ) of a native sequence PRO305 cDNA, wherein 
5 SEQ ID NO: 1 1 is a clone designated herein as "DNA40619-1220" . 

Figure 12 shows the amino acid sequence (SEQ ID NO: 12) derived from the coding sequence of SEQ 
ID NO: 11 shown in Figure 1 1 . 

Figure 13 shows a nucleotide sequence (SEQ ID NO: 13)of a native sequence PR01866cDNA, wherein 
SEQ ID NO: 13 is a clone designated herein as "DNA44174-2513". 
10 Figure 1 4 shows the amino acid sequence (SEQ ID NO: 14) derived from the coding sequence of SEQ 

ID NO: 13 shown in Figure 13. 

Figure 15 shows a nucleotide sequence (SEQ ID NO: 15) of a native sequence PR04996 cDNA, wherein 
SEQIDNO:15isa clone designated herein as "DNA44675-2662 " . 

Figure 16 shows the amino acid sequence (SEQ ID NO: 16) derived from the coding sequence of SEQ 
15 ID NO: 15 shown in Figure 15. 

Figure 1 7 shows a nucleotide sequence (SEQ ID NO: 17) of a native sequence PRO4406 cDNA, wherein 
SEQ ID NO: 17 is a clone designated herein as "DNA45408-2615". 

Figure 1 8 shows the amino acid sequence (SEQ ID NO: 18) derived from the coding sequence of SEQ 
ID NO: 17 shown in Figure 17. 
20 Figure 19 shows a nucleotide sequence (SEQ ID NO: 19) of a native sequence PROl 120 cDNA, wherein 

SEQ ID NO: 19 is a clone designated herein as tt DNA48606-1479\ 

Figure 20 shows the amino acid sequence (SEQ ID NO:20) derived from the coding sequence of SEQ 
ID NO: 19 shown in Figure 19. 

Figure 21 shows a nucleotide sequence (SEQ ID NO:21) of a native sequence PRO4990cDNA, wherein 
25 SEQ ID NO:21 is a clone designated herein as "DNA52753-2656". 

Figure 22 shows the amino acid sequence (SEQ ID NO:22) derived from the coding sequence of SEQ 
ID NO:21 shown in Figure 21. 

Figure 23 shows a nucleotide sequence (SEQ ID NO:23) of a native sequence PR0738 cDNA, wherein 
SEQ ID NO:23 is a clone designated herein as "DNA53915-1258". 
30 Figure 24 shows the amino acid sequence (SEQ ID NO:24) derived from the coding sequence of SEQ 

ID NO:23 shown in Figure 23. 

Figure 25 shows a nucleotide sequence (SEQ ID NO:25) of a native sequence PR03577 cDNA, wherein 
SEQ ID NO:25 is a clone designated herein as "DNA5399 1-2553". 

Figure 26 shows the amino acid sequence (SEQ ID NO:26) derived from the coding sequence of SEQ 
35 ID NO:25 shown in Figure 25. 

Figure 27 shows a nucleotide sequence (SEQ ID NO:27) of a native sequence PRO 1879 cDNA, wherein 
SEQ ID NO:27 is a clone designated herein as "DNA54009-2517". 
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Figure 28 shows the amino acid sequence (SEQ ID NO:28) derived from the coding sequence of SEQ 
ID NO:27 shown in Figure 27. 

Figure 29 shows a nucleotide sequence (SEQ ID NO:29) of a native sequence PR01471 cDNA, wherein 
SEQ ID NO:29 is a clone designated herein as "DNA56055-I643". 

Figure 30 shows the amino acid sequence (SEQ ID NO:30) derived from the coding sequence of SEQ 
5 ID NO:29 shown in Figure 29. 

Figure 3 1 shows a nucleotide sequence (SEQ ID NO:3 1 ) of a native sequence PRO 1114 cDNA, wherein 
SEQ ID NO:31 is a clone designated herein as "DNA57033-1403". 

Figure 32 shows the amino acid sequence (SEQ ID NO:32) derived from the coding sequence of SEQ 
ID NO:31 shown in Figure 31. 
10 Figure 33 shows a nucleotide sequence (SEQ ID NO:33) of a native sequence PRO 1 076 cDNA, wherein 

SEQ ID NO:33 is a clone designated herein as "DNA57252-1453". 

Figure 34 shows the amino acid sequence (SEQ ID NO:34) derived from the coding sequence of SEQ 
ID NO:33 shown in Figure 33. 

Figure 35 shows a nucleotide sequence (SEQ ID NO:35) of a native sequence PRO 1483 cDNA, wherein 
15 SEQ ID NO:35 is a clone designated herein as a DNA58799-1652". 

Figure 36 shows the amino acid sequence (SEQ ID NO:36) derived from the coding sequence of SEQ 
ID NO:35 shown in Figure 35. 

Figure 37 shows a nucleotide sequence (SEQ ID NO:37) of a native sequence PR04985 cDNA, wherein 
SEQ ID NO:37 is a clone designated herein as "DN A 59770-2652". 
20 Figure 38 shows the amino acid sequence (SEQ ID NO:38) derived from the coding sequence of SEQ 

ID NO:37 shown in Figure 37. 

Figure 39 shows a nucleotide sequence (SEQ ID NO:39) of a native sequence PRO5000 cDNA, wherein 
SEQ ID NO:39 is a clone designated herein as "DNA5 9774-2665". 

Figure 40 shows the amino acid sequence (SEQ ID NO:40) derived from the coding sequence of SEQ 
25 ID NO:39 shown in Figure 39. 

Figure41 shows a nucleotide sequence (SEQ ID NO:41)ofa native sequence PR01881 cDNA, wherein 
SEQ ID NO:41 is a clone designated herein as a DNA6028l-2518\ 

Figure 42 shows the amino acid sequence (SEQ ID NO:42) derived from the coding sequence of SEQ 
ID NO:41 shown in Figure 41. 
30 Figure 43 shows a nucleotide sequence (SEQ ID NO:43) of a native sequence PR043 14 cDNA, wherein 

SEQ ID NO:43 is a clone designated herein as "DNA60736-2559". 

Figure 44 shows the amino acid sequence (SEQ ID NO:44) derived from the coding sequence of SEQ 
ID NO:43 shown in Figure 43. 

Figure 45 shows a nucleotide sequence (SEQ ID NO:45) of a native sequence PR04987 cDNA, wherein 
35 SEQ ID NO:45 is a clone designated herein as "DNA6 1875-2653". 

Figure 46 shows the amino acid sequence (SEQ ID NO:46) derived from the coding sequence of SEQ 
ID NO:45 shown in Figure 45. 
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Figure 47 shows a nucleotide sequence (SEQ ID NO:47) of a native sequence PR043 13 cDNA, wherein 
SEQ ID NO:47 is a clone designated herein as "DNA623 12-2558". 

Figure 48 shows the amino acid sequence (SEQ ID NO:48) derived from the coding sequence of SEQ 
ID NO:47 shown in Figure 47. 

Figure 49 shows a nucleotide sequence (SEQ ID NO:49) of a native sequence PR04799 cDNA, wherein 
5 SEQ ID NO:49 is a clone designated herein as "DNA62849-1604". 

Figure 50 shows the amino acid sequence (SEQ ID NO:50) derived from the coding sequence of SEQ 
ID NO:49 shown in Figure 49. 

Figure 5 1 shows a nucleotide sequence (SEQ ID NO:5 1) of a native sequence PR 04995 cDNA, wherein 
SEQ ID NO:51 is a clone designated herein as "DNA66307-2661". 
10 Figure 52 shows the amino acid sequence (SEQ ID NO:52) derived from the coding sequence of SEQ 

ID NO:51 shown in Figure 51. 

Figure 53 shows a nucleotide sequence (SEQ ID NO:53) of a native sequence PRO 134 1 cDNA, wherein 
SEQ ID NO:53 is a clone designated herein as "DNA66677-2535 \ 

Figure 54 shows the amino acid sequence (SEQ ID NO:54) derived from the coding sequence of SEQ 
15 ID NO:53 shown in Figure 53. 

Figure 55 shows a nucleotide sequence (SEQ ID NO:55) of a native sequence PR01777 cDNA, wherein 
SEQ ID NO:55 is a clone designated herein as "DNA7 1235-1706". 

Figure 56 shows the amino acid sequence (SEQ ID NO:56) derived from the coding sequence of SEQ 
ID NO:55 shown in Figure 55. 
20 Figure 57 shows a nucleotide sequence (SEQ ID NO:57) of a native sequence PRO3580 cDNA, wherein 

SEQ ID NO:57 is a clone designated herein as "DNA7 1289-2547". 

Figure 58 shows the amino acid sequence (SEQ ID NO:58) derived from the coding sequence of SEQ 
ID NO:57 shown in Figure 57. 

Figure59 shows a nucleotide sequence (SEQ ID NO:59) of anative sequence PR01779 cDNA, wherein 
25 SEQ ID NO:59 is a clone designated herein as "DNA73775-1707". 

Figure 60 shows the amino acid sequence (SEQ ID NO:60) derived from the coding sequence of SEQ 
ID NO:59 shown in Figure 59. 

Figure 61 shows a nucleotide sequence (SEQ ID NO:6 1 ) of a native sequence PRO 1 754 cDNA, wherein 
SEQ ID NO:61 is a clone designated herein as "DNA76385-1692". 
30 Figure 62 shows the amino acid sequence (SEQ ID NO:62) derived from the coding sequence of SEQ 

ID NO:61 shown in Figure 61. 

Figure 63 shows a nucleotide sequence (SEQ ID NO:63) of a native sequence PRO 1 906 cDNA, wherein 
SEQ ID NO:63 is a clone designated herein as "DNA76395-2527". 

Figure 64 shows the amino acid sequence (SEQ ID NO:64) derived from the coding sequence of SEQ 
35 ID NO:63 shown in Figure 63. 

Figure 65 shows a nucleotide sequence (SEQ ID NO:65) of a native sequence PRO 1 870 cDNA, wherein 
SEQ ID NO:65 is a clone designated herein as "DNA77622-2516". 
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Figure 66 shows the amino acid sequence (SEQ ID NO:66) derived from the coding sequence of SEQ 
ID NO: 65 shown in Figure 65. 

Figure 67 shows a nucleotide sequence (SEQ ID NO:67) of a native sequence PR04329 cDNA, wherein 
SEQ ID NO:67 is a clone designated herein as "DNA77629-2573". 

Figure 68 shows the amino acid sequence (SEQ ID NO:68) derived from the coding sequence of SEQ 
5 ID NO:67 shown in Figure 67. 

Figure 69 shows a nucleotide sequence (SEQ ID NO:69) of a native sequence PR04979 cDNA, wherein 
SEQ ID NO:69 is a clone designated herein as "DNA77645-2648". 

Figure 70 shows the amino acid sequence (SEQ ID NO:70) derived from the coding sequence of SEQ 
ID NO:69 shown in Figure 69. 
10 Figure 71 shows a nucleotide sequence (SEQ ID NO:71) of a native sequence PR01885 cDNA, wherein 

SEQ ID NO:7I is a clone designated herein as "DNA79302-2521". 

Figure 72 shows the amino acid sequence (SEQ ID NO:72) derived from the coding sequence of SEQ 
ID NO:71 shown in Figure 71. 

Figure 73 shows a nucleotide sequence (SEQ ID NO:73) of a native sequence PR01882 cDNA, wherein 
15 SEQ ID NO:73 is a clone designated herein as "DNA79865-25 19". 

Figure 74 shows the amino acid sequence (SEQ ID NO:74) derived from the coding sequence of SEQ 
ID NO: 73 shown in Figure 73. 

Figure 75 shows a nucleotide sequence (SEQ ID NO:75) of a native sequence PR04989 cDNA, wherein 
SEQ ID NO:75 is a clone designated herein as "DNA80135-2655". 
20 Figure 76 shows the amino acid sequence (SEQ ID NO:76) derived from the coding sequence of SEQ 

ID NO:75 shown in Figure 75. 

Figure 77 shows a nucleotide sequence (SEQ ID NO:77) of a native sequence PR04323 cDNA, wherein 
SEQ ID NO:77 is a clone designated herein as "DNA80794-2568". 

Figure 78 shows the amino acid sequence (SEQ ID NO:78) derived from the coding sequence of SEQ 
25 ID NO: 77 shown in Figure 77. 

Figure 79 shows a nucleotide sequence (SEQ ID NO:79) of a native sequence PRO 1 886 cDNA, wherein 
SEQ ID NO:79 is a clone designated herein as "DNA80796-2523". 

Figure 80 shows the amino acid sequence (SEQ ID NO:80) derived from the coding sequence of SEQ 
ID NO:79 shown in Figure 79. 
30 Figure 8 1 shows a nucleotide sequence (SEQ ID NO:8 1 ) of a native sequence PR04395 cDN A, wherein 

SEQ ID NO:8 1 is a clone designated herein as - DNA80840-2605\ 

Figure 82 shows the amino acid sequence (SEQ ID NO:82) derived from the coding sequence of SEQ 
ID NO:81 shown in Figure 81. 

Figure 83 shows a nucleotide sequence (SEQ ID NO:83) of a native sequence PRO 1 782 cDN A , wherein 
35 SEQ ID NO:83 is a clone designated herein as "DNA80899-250I". 

Figure 84 shows the amino acid sequence (SEQ ID NO:84) derived from the coding sequence of SEQ 
ID NO:83 shown in Figure 83. 
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Figure 85 shows a nucleotide sequence (SEQ ID NO:85) of a native sequence PR04338 cDN A, wherein 
SEQ ID NO:85 is a clone designated herein as "DNA8 1228-2580". 

Figure 86 shows the amino acid sequence (SEQ ID NO: 86) derived from the coding sequence of SEQ 
ID NO:85 shown in Figure 85. 

Figure 87 shows a nucleotide sequence (SEQ ID NO:87) of a native sequence PR04341 cDNA, wherein 
5 SEQ ID NO: 87 is a clone designated herein as "DNA81761-2583" . 

Figure 88 shows the amino acid sequence (SEQ ID NO:88) derived from the coding sequence of SEQ 
ID NO:87 shown in Figure 87. 

Figure 89 shows a nucleotide sequence (SEQ ID NO:89) of a native sequence PRO5990 cDNA, wherein 
SEQ ID NO:89 is a clone designated herein as "DNA96042-2682" . 
10 Figure 90 shows the amino acid sequence (SEQ ID NO:90) derived from the coding sequence of SEQ 

ID NO: 89 shown in Figure 89. 

Figure 91 shows a nucleotide sequence (SEQ ID NO:91 ) of a native sequence PR03438 cDNA, wherein 
SEQ ID NO:91 is a clone designated herein as "DNA82364-2538". 

Figure 92 shows the amino acid sequence (SEQ ID NO:92) derived from the coding sequence of SEQ 
15 ID NO:9l shown in Figure 91 . 

Figure 93 shows a nucleotide sequence (SEQ ID NO:93) of a native sequence PR04321 cDNA, wherein 
SEQ ID NO:93 is a clone designated herein as "DNA82424-2566". 

Figure 94 shows the amino acid sequence (SEQ ID NO:94) derived from the coding sequence of SEQ 
ID NO: 93 shown in Figure 93. 
20 Figure 95 shows a nucleotide sequence (SEQ ID NO:95) of a native sequence PRO4304 cDNA, wherein 

SEQ ID NO:95 is a clone designated herein as "DNA82430-2557". 

Figure 96 shows the amino acid sequence (SEQ ID NO: 96) derived from the coding sequence of SEQ 
ID NO: 95 shown in Figure 95. 

Figure 97 shows a nucleotide sequence (SEQ ID NO:97) of a native sequence PRO 1 80 1 cDNA, wherein 
25 SEQ ID NO:97 is a clone designated herein as "DNA83500-2506". 

Figure 98 shows the amino acid sequence (SEQ ID NO: 98) derived from the coding sequence of SEQ 
ID NO: 97 shown in Figure 97. 

Figure 99 shows a nucleotide sequence (SEQ ID NO: 99) of a native sequence PRO4403 cDNA , wherein 
SEQ ID NO:99 is a clone designated herein as "DNA83509-2612". 
30 Figure 100 shows the amino acid sequence (SEQ ID NO: 100) derived from the coding sequence of SEQ 

ID NO:99 shown in Figure 99. 

Figure 101 shows a nucleotide sequence (SEQ ID NO: 101) of a native sequence PR04324 cDNA, 
wherein SEQ ID NO: 101 is a clone designated herein as "DNA83560-2569". 

Figure 102 shows the amino acid sequence (SEQ ID NO: 102) derived from the coding sequence of SEQ 
35 ID NO: 101 shown in Figure 101. 

Figure 103 shows a nucleotide sequence (SEQ ID NO: 103) of a native sequence PRO4303 cDNA, 
wherein SEQ ID NO: 103 is a clone designated herein as "DNA84 1 39-2555 \ 
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Figure 104 shows the amino acid sequence (SEQ ID NO: 104) derived from the coding sequence ofSEQ 
ID NO: 103 shown in Figure 103. 

Figure 105 shows a nucleotide sequence (SEQ ID NO: 105) of a native sequence PRO4305 cDNA, 
wherein SEQ ID NO: 105 is a clone designated herein as "DNA84141-2556". 

Figure 106 shows the amino acid sequence (SEQ ID NO: 106) derived from the coding sequence of SEQ 
5 ID NO: 105 shown in Figure 105. 

Figure 107 shows a nucleotide sequence (SEQ ID NO: 107) of a native sequence PRO4404 cDNA, 
wherein SEQ ID NO: 107 is a clone designated herein as "DNA84142-2613". 

Figure 108 shows the amino acid sequence (SEQ ID NO: 108) derived from the coding sequence of SEQ 
ID NO: 107 shown in Figure 107. 
10. Figure 109 shows a nucleotide sequence (SEQ ID NO: 109) of a native sequence PR01884 cDNA, 

wherein SEQ ID NO: 109 is a clone designated herein as "DNA843 18-2520". 

Figure 1 10 shows the amino acid sequence (SEQ ID NO: 1 10) derived from the coding sequence of SEQ 
ID NO: 109 shown in Figure 109. 

Figure 111 shows a nucleotide sequence (SEQ ID NO: 111) of a native sequence PR04349 cDNA, 
15 wherein SEQ ID NO: 1 1 1 is a clone designated herein as "DNA84909-2590" . 

Figure 1 12 shows the amino acid sequence (SEQ ID NO: 1 12) derived from the coding sequence of SEQ 
ID NO: 1 1 1 shown in Figure 1 1 1 . 

Figure 113 shows a nucleotide sequence (SEQ ID NO: 113) of a native sequence PRO4401 cDNA, 
wherein SEQ ID NO: 113 is a clone designated herein as "DNA84912-2610" . 
20 Figure 1 14 shows the amino acid sequence (SEQ ID NO: 1 14) derived from the coding sequence of SEQ 

ID NO: 1 1 3 shown in Figure 1 13. 

Figure 115 shows a nucleotide sequence (SEQ ID NO: 115) of a native sequence PR01867 cDNA, 
wherein SEQ ID NO:l 15 is a clone designated herein as M DNA84925-2514\ 

Figure 116 shows the amino acid sequence (SEQ ID NO: 1 16) derived from the coding sequence of SEQ 
25 ID NO: 1 15 shown in Figure 1 15. 

Figure 117 shows a nucleotide sequence (SEQ ID NO: 11 7) of a native sequence PR04319 cDNA, 
wherein SEQ ID NO: 1 17 is a clone designated herein as "DNA84928-2564\ 

Figure 1 18 shows the amino acid sequence (SEQ ID NO: 118) derived from the coding sequence of SEQ 
ID NO:l 17 shown in Figure 117. 
30 Figure 1 19 shows a nucleotide sequence (SEQ ID NO: 119) of a native sequence PR04991 cDNA, 

wherein SEQ ID NO: 119 is a clone designated herein as "DNA84932-2657". 

Figure 1 20 shows the amino acid sequence (SEQ ID NO: 1 20) derived from the coding sequence of SEQ 
ID NO:l 19 shown in Figure 119. 

Figure 121 shows a nucleotide sequence (SEQ ID NO: 121) of a native sequence PR04398 cDNA, 
35 wherein SEQ ID NO: 121 is a clone designated herein as "DNA86592-2607". 

Figure 1 22 shows the amino acid sequence (SEQ ID NO: 1 22) derived from the coding sequence of SEQ 
ID NO: 121 shown in Figure 121. 
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Figure 123 shows a nucleotide sequence (SEQ ID NO: 123) of a native sequence PR04346 cDNA, 
wherein SEQ ID NO: 123 is a clone designated herein as "DNA86594-2587". 

Figure 1 24 shows the amino acid sequence (SEQ ID NO: 124) derived from the coding sequence of SEQ 
ID NO: 123 shown in Figure 123. 

Figure 125 shows a nucleotide sequence (SEQ ID NO:125) of a native sequence PRO4350 cDNA, 
5 wherein SEQ ID NO: 125 is a clone designated herein as "DNA86647-2591". 

Figure 126 shows the amino acid sequence (SEQ ID NO: 1 26) derived from the coding sequence of SEQ 
ID NO: 125 shown in Figure 125. 

Figure 127 shows a nucleotide sequence (SEQ ID NO: 127) of a native sequence PR04318 cDNA, 
wherein SEQ ID NO: 127 is a clone designated herein as "DNA87 185-2563". 
10 Figure 1 28 shows the amino acid sequence (SEQ ID NO: 128) derived from the coding sequence of SEQ 

ID NO: 127 shown in Figure 127. 

Figure 129 shows a nucleotide sequence (SEQ ID NO: 129) of a native sequence PRO4340 cDNA, 
wherein SEQ ID NO: 129 is a clone designated herein as a DNA87656-2582\ 

Figure 130 shows the amino acid sequence (SEQ ID NO: 130) derived from the coding sequence of SEQ 
15 ID NO: 129 shown in Figure 129. 

Figure 131 shows a nucleotide sequence (SEQ ID NO: 131) of a native sequence PRO4400 cDNA, 
wherein SEQ ID NO:131 is a clone designated herein as "DNA87974-2609". 

Figure 132 shows the amino acid sequence (SEQ ID NO: 132) derived from the coding sequence of SEQ 
ID NO: 13 1 shown in Figure 131. 
20 Figure 133 shows a nucleotide sequence (SEQ ID NO: 133) of a native sequence PRO4320 cDNA, 

wherein SEQ ID NO: 133 is a clone designated herein as "DNA8800 1-2565". 

Figure 1 34 shows the amino acid sequence (SEQ ID NO: 1 34) derived from the coding sequence of SEQ 
ID NO: 133 shown in Figure 133. 

Figure 135 shows a nucleotide sequence (SEQ ID NO: 135) of a native sequence PRO4409 cDNA, 
25 wherein SEQ ID NO: 135 is a clone designated herein as a DNA88004-2575\ 

Figure 1 36 shows the amino acid sequence (SEQ ID NO: 136) derived from the coding sequence of SEQ 
ID NO: 135 shown in Figure 135. 

Figure 137 shows a nucleotide sequence (SEQ ID NO: 137) of a native sequence PR04399 cDNA, 
wherein SEQ ID NO: 137 is a clone designated herein as "DNA89220-2608". 
30 Figure 138 shows the amino acid sequence (SEQ ID NO: 138) derived from the coding sequence of SEQ 

ID NO: 137 shown in Figure 137. 

Figure 139 shows a nucleotide sequence (SEQ ID NO: 139) of a native sequence PR04418 cDNA, 
wherein SEQ ID NO:139 is a clone designated herein as "DNA89947-2618". 

Figure 1 40 shows the amino acid sequence (SEQ ID NO: 1 40) derived from the coding sequence of SEQ 
35 ID NO:139 shown in Figure 139. 

Figure 141 shows a nucleotide sequence (SEQ ID NO: 141) of a native sequence PRO4330 cDNA, 
wherein SEQ ID NO: 141 is a clone designated herein as "DNA90842-2574". 
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Figure 142 shows the amino acid sequence (SEQ ID NO: 142) derived from the coding sequence of SEQ 
ID NO: 141 shown in Figure 141. 

Figure 143 shows a nucleotide sequence (SEQ ID NO: 143) of a native sequence PR04339 cDNA, 
wherein SEQ ID NO: 143 is a clone designated herein as *DNA91775-258r. 

Figure 144 shows the amino acid sequence (SEQ ID NO: 144) derived from the coding sequence of SEQ 
5 ID NO: 143 shown in Figure 143. 

Figure 145 shows a nucleotide sequence (SEQ ID NO: 145) of a native sequence PR04326 cDNA, 
wherein SEQ ID NO: 145 is a clone designated herein as "DNA9 1779-2571". 

Figure 146 shows the amino acid sequence (SEQ ID NO: 146) derived from the coding sequence of SEQ 
ID NO: 145 shown in Figure 145. 
10 Figure 147 shows a nucleotide sequence (SEQ ID NO: 147) of a native sequence PRO6014 cDNA, 

wherein SEQ ID NO: 147 is a clone designated herein as "DNA922 1 7-2697" . 

Figure 148 shows the amino acid sequence (SEQ ID NO: 148) derived from the coding sequence of SEQ 
ID NO: 147 shown in Figure 147. 

Figure 149 shows a nucleotide sequence (SEQ ID NO: 149) of a native sequence PR03446 cDNA, 
15 wherein SEQ ID NO: 149 is a clone designated herein as "DNA922 19-2541". 

Figure 150 shows the amino acid sequence (SEQ ID NO: 150) derived from the coding sequence of SEQ 
ID NO: 1 49 shown in Figure 149. 

Figure 151 shows a nucleotide sequence (SEQ ID NO: 151) of a native sequence PR04322 cDNA, 
wherein SEQ ID NO: 151 is a clone designated herein as "DNA92223-2567". 
20 Figure 152 shows the amino acid sequence (SEQ ID NO: 152) derived from the coding sequence of SEQ 

ID NO: 1 5 1 shown in Figure 151. 

Figure 153 shows a nucleotide sequence (SEQ ID NO: 153) of a native sequence PR04381 cDNA, 
wherein SEQ ID NO: 153 is a clone designated herein as "DNA92225-2603". 

Figure 154 shows the amino acid sequence (SEQ ID NO: 1 54) derived from the coding sequence of SEQ 
25 ID NO: 153 shown in Figure 153. 

Figure 155 shows a nucleotide sequence (SEQ ID NO: 155) of a native sequence PR04348 cDNA, 
wherein SEQ ID NO: 155 is a clone designated herein as "DNA92232-2589" . 

Figure 156 shows the amino acid sequence (SEQ ID NO: 156) derived from the coding sequence of SEQ 
ID NO: 155 shown in Figure 155. 
30 Figure 157 shows a nucleotide sequence (SEQ ID NO: 157) of a native sequence PR04371 cDNA, 

wherein SEQ ID NO: 157 is a clone designated herein as "DNA92233-2599". 

Figure 158 shows the amino acid sequence (SEQ ID NO: 158) derived from the coding sequence of SEQ 
ID NO: 157 shown in Figure 157. 

Figure 159 shows a nucleotide sequence (SEQ ID NO: 159) of a native sequence PR03742 cDNA, 
35 wherein SEQ ID NO:159 is a clone designated herein as "DNA92243-2549". 

Figure 1 60 shows the amino acid sequence (SEQ ID NO: 160) derived from the coding sequence of SEQ 
ID NO: 159 shown in Figure 159. 
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Figure 161 shows a nucleotide sequence (SEQ ID NO: 161) of a native sequence PR05773 cDNA, 
wherein SEQ ID NO: 161 is a clone designated herein as "DNA92253-2671". 

Figure 1 62 shows the amino acid sequence (SEQ ID NO: 162) derived from the coding sequence of SEQ 
ID NO: 161 shown in Figure 161. 

Figure 163 shows a nucleotide sequence (SEQ ID NO: 163) of a native sequence PR05774 cDNA, 
5 wherein SEQ ID NO: 163 is a clone designated herein as "DNA92254-2672". 

Figure 1 64 shows the amino acid sequence (SEQ ID NO: 1 64) derived from the coding sequence of SEQ 
ID NO: 163 shown in Figure 163. 

Figure 165 shows a nucleotide sequence (SEQ ID NO: 165) of a native sequence PR04343 cDNA, 
wherein SEQ ID NO: 165 is a clone designated herein as "DNA92255-2584". 
10 Figure 1 66 shows the amino acid sequence (SEQ ID NO: 1 66) derived from the coding sequence of SEQ 

ID NO: 165 shown in Figure 165. 

Figure 167 shows a nucleotide sequence (SEQ ID NO: 167) of a native sequence PR04325 cDNA, 
wherein SEQ ID NO: 167 is a clone designated herein as "DNA92269-2570". 

Figure 168 shows the amino acid sequence (SEQ ID NO: 168) derived from the coding sequence of SEQ 
15 ID NO: 1 67 shown in Figure 1 67. 

Figure 169 shows a nucleotide sequence (SEQ ID NO: 169) of a native sequence PR04347 cDNA, 
wherein SEQ ID NO: 169 is a clone designated herein as "DNA92288-2588". 

Figure 170 shows ihe amino acid sequence (SEQ ID NO: 170) derived from the coding sequence of SEQ 
ID NO: 1 69 shown in Figure 1 69. 
20 Figure 171 shows a nucleotide sequence (SEQ ID NO: 171) of a native sequence PR03743 cDNA, 

wherein SEQ ID NO:171 is a clone designated herein as "DNA92290-2550". 

Figure 1 72 shows the amino acid sequence (SEQ ID NO: 1 72) derived from the coding sequence of SEQ 
ID NO: 171 shown in Figure 171. 

Figure 173 shows a nucleotide sequence (SEQ ID NO: 173) of a native sequence PR04426 cDNA, 
25 wherein SEQ ID NO: 173 is a clone designated herein as "DNA93012-2622". 

Figure 1 74 shows the amino acid sequence (SEQ ID NO: 174) derived from the coding sequence of SEQ 
ID NO: 173 shown in Figure 173. 

Figure 175 shows a nucleotide sequence (SEQ ID NO: 175) of a native sequence PRO4500 cDNA, 
wherein SEQ ID NO: 175 is a clone designated herein as *DNA93020-2642\ 
30 Figure 176 shows the amino acid sequence (SEQ ID NO: 176) derived from the coding sequence of SEQ 

ID NO: 175 shown in Figure 175. 

Figure 177 shows a nucleotide sequence (SEQ ID NO: 177) of a native sequence PR04389 cDNA, 
wherein SEQ ID NO: 1 77 is a clone designated herein as "DNA94830-2604" . 

Figure 178 shows the amino acid sequence (SEQ ID NO: 178) derived from the coding sequence of SEQ 
35 ID NO:I77 shown in Figure 177. 

Figure 179 shows a nucleotide sequence (SEQ ID NO: 179) of a native sequence PR04337 cDNA, 
wherein SEQ ID NO: 179 is a clone designated herein as "DNA94833-2579". 

15 
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Figure 1 80 shows the amino acid sequence (SEQ ID NO: 1 80) derived from the coding sequence of SEQ 
ID NO: 1 79 shown in Figure 179. 

Figure 181 shows a nucleotide sequence (SEQ ID NO: 181) of a native sequence PR04992 cDNA, 
wherein SEQ ID NO: 181 is a clone designated herein as "DNA94838-2658". 

Figure 182 shows the amino acid sequence (SEQ ID NO: 182) derived from the coding sequence of SEQ 
5 ID NO:181 shown in Figure 181. 

Figure 183 shows a nucleotide sequence (SEQ ID NO: 183) of a native sequence PR05996 cDNA, 
wherein SEQ ID NO: 183 is a clone designated herein as "DNA94844-2686". 

Figure 184 shows the amino acid sequence (SEQ ID NO: 184) derived from the coding sequence of SEQ 
ID NO: 183 shown in Figure 183. 
10 Figure 185 shows a nucleotide sequence (SEQ ID NO: 185) of a native sequence PR04345 cDNA, 

wherein SEQ ID NO: 185 is a clone designated herein as "DNA94854-2586". 

Figure 186 shows the amino acid sequence (SEQ ID NO: 186) derived from the coding sequence of SEQ 
ID NO: 185 shown in Figure 185. 

Figure 187 shows a nucleotide sequence (SEQ ID NO: 187) of a native sequence PR04978 cDNA, 
15 wherein SEQ ID NO: 1 87 is a clone designated herein as "DNA95930" . 

Figure 188 shows the amino acid sequence (SEQ ID NO: 1 88) derived from the coding sequence of SEQ 
ID NO: 187 shown in Figure 187. 

Figure 189 shows a nucleotide sequence (SEQ ID NO: 189) of a native sequence PRO5780 cDNA, 
wherein SEQ ID NO: 189 is a clone designated herein as "DNA96868-2677". 
20 Figure 1 90 shows the amino acid sequence (SEQ ID NO : 1 90) derived from the coding sequence of SEQ 

ID NO: 189 shown in Figure 189. 

Figure 191 shows a nucleotide sequence (SEQ ID NO: 191) of a native sequence PR05992 cDNA, 
wherein SEQ ID NO: 191 is a clone designated herein as "DNA9687 1-2683". 

Figure 192 shows the amino acid sequence (SEQ ID NO: 1 92) derived from the coding sequence of SEQ 
25 ID NO: 191 shown in Figure 191. 

Figure 193 shows a nucleotide sequence (SEQ ID NO: 193) of a native sequence PR04428 cDNA, 
wherein SEQ ID NO:193 is a clone designated herein as "DNA96880-2624". 

Figure 194 shows the amino acid sequence (SEQ ID NO: 194) derived from the coding sequence of SEQ 
ID NO: 193 shown in Figure 193. 
30 Figure 195 shows a nucleotide sequence (SEQ ID NO: 195) of a native sequence PR04994 cDNA, 

wherein SEQ ID NO: 195 is a clone designated herein as "DNA96986-2660". 

Figure 1 96 shows the amino acid sequence (SEQ ID NO: 196) derived from the coding sequence of SEQ 
ID NO: 195 shown in Figure 195. 

Figure 197 shows a nucleotide sequence (SEQ ID NO: 197) of a native sequence PR05995 cDNA, 
35 wherein SEQ ID NO: 197 is a clone designated herein as "DNA96988-2685". 

Figure 1 98 shows the amino acid sequence (SEQ ID NO: 198) derived from the coding sequence of SEQ 
ID NO: 197 shown in Figure 197. 
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Figure 199 shows a nucleotide sequence (SEQ ID NO: 199) of a native sequence PRO6094 cDNA, 
wherein SEQ ID NO:199 is a clone designated herein as "DNA96995-2709". 

Figure 200 shows the amino acid sequence (SEQ ID NO:200) derived from the coding sequence of SEQ 
ID NO: 199 shown in Figure 199. 

Figure 201 shows a nucleotide sequence (SEQ ID NO:201) of a native sequence PR04317 cDNA, 
5 wherein SEQ ID NO:201 is a clone designated herein as "DNA97004-2562". 

Figure 202 shows the amino acid sequence (SEQ ID NO: 202) derived from the coding sequence of SEQ 
ID NO:201 shown in Figure 201 . 

Figure 203 shows a nucleotide sequence (SEQ ID NO: 203) of a native sequence PR05997 cDNA, 
wherein SEQ ID NO:203 is a clone designated herein as "DNA97005-2687". 
10 Figure 204 shows the amino acid sequence (SEQ ID NO:204) derived from the coding sequence of SEQ 

ID NO:203 shown in Figure 203. 

Figure 205 shows a nucleotide sequence (SEQ ID NO:205) of a native sequence PRO5005 cDNA, 
wherein SEQ ID NO:205 is a clone designated herein as "DNA97009-2668". 

Figure 206 shows the amino acid sequence (SEQ ID NO:206) derived from the coding sequence of SEQ 
15 ID NO: 205 shown in Figure 205. 

Figure 207 shows a nucleotide sequence (SEQ ID NO: 207) of a native sequence PRO5004 cDNA, 
wherein SEQ ID NO:207 is a clone designated herein as "DNA970 13-2667". 

Figure 208 shows the amino acid sequence (SEQ ID NO:208) derived from the coding sequence of SEQ 
ID NO: 207 shown in Figure 207. 
20 Figure 209 shows a nucleotide sequence (SEQ ID NO:209) of a native sequence PRO6001 cDNA, 

wherein SEQ ID NO:209 is a clone designated herein as "DNA98380-2690". 

Figure 2 1 0 shows the amino acid sequence (SEQ ID NO:2 1 0) derived from the coding sequence of SEQ 
ID NO:209 shown in Figure 209. 

Figure 211 shows a nucleotide sequence (SEQ ID NO:21 1) of a native sequence PRO6013 cDNA, 
25 • wherein SEQ ID NO:21 1 is a clone designated herein as "DNA98561-2696". 

Figure 21 2 shows the amino acid sequence (SEQ ID NO:212) derived from the coding sequence of SEQ 
ID NO:21 1 shown in Figure 211. 

Figure 213 shows a nucleotide sequence (SEQ ID NO:213) of a native sequence PRO4502 cDNA, 
wherein SEQ ID NO:213 is a clone designated herein as "DNA98575-2644". 
30 Figure 2 1 4 shows the amino acid sequence (SEQ ID NO:2 14) derived from the coding sequence of SEQ 

ID NO:2 13 shown in Figure 213. 

Figure 215 shows a nucleotide sequence (SEQ ID N0:215) of a native sequence PRO6007 cDNA, 
wherein SEQ ID NO:215 is a clone designated herein as "DNA98593-2694". 

Figure 21 6 shows the amino acid sequence (SEQ ID NO: 2 16) derived from the coding sequence of SEQ 
35 ID NO:215 shown in Figure 215. 

Figure 217 shows a nucleotide sequence (SEQ ID NO:217) of a native sequence PRO6028 cDNA t 
wherein SEQ ID NO:217 is a clone designated herein as tt DNA98600-2703". 
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Figure 218 shows the amino acid sequence (SEQ ID NO:2 1 8) derived from the coding sequence ofSEQ 
ID NO:217 shown in Figure 217. 

Figure 219 shows a nucleotide sequence (SEQ ID NO:219) of a native sequence PRO100 cDNA, 
wherein SEQ ID NO:219 is a clone designated herein as "DNA99333". 

Figure 220 shows the amino acid sequence (SEQ ID NO:220) derived from the coding sequence of SEQ 
5 ID NO:219 shown in Figure 219. 

Figure 221 shows a nucleotide sequence (SEQ ID NO:221) of a native sequence PR04327 cDNA, 
wherein SEQ ID NO:221 is a clone designated herein as "DNA99391-2572". 

Figure 222 shows the amino acid sequence (SEQ ID NO:222) derived from the coding sequence of SEQ 
ID NO:221 shown in Figure 221. 
10 Figure 223 shows a nucleotide sequence (SEQ ID NO:223) of a native sequence PR04315 cDNA, 

wherein SEQ ID NO:223 is a clone designated herein as "DNA99393-2560". 

Figure 224 shows the amino acid sequence (SEQ ID NO: 224) derived from the coding sequence of SEQ 
ID NO:223 shown in Figure 223. 

Figure 225 shows a nucleotide sequence (SEQ ID NO:225) of a native sequence PR05993 cDNA, 
15 wherein SEQ ID NO:225 is a clone designated herein as W DNA 100276-2684". 

Figure 226 shows the amino acid sequence (SEQ ID NO:226) derived from the coding sequence of SEQ 
ID NO: 225 shown in Figure 225. 

Figure 227 shows a nucleotide sequence (SEQ ID NO:227) of a native sequence PRO4503 cDNA, 
wherein SEQ ID NO:227 is a clone designated herein as "DNA 1003 12-2645". 
20 Figure 228 shows the amino acid sequence (SEQ ID NO:228) derived from the coding sequence of SEQ 

ID NO:227 shown in Figure 227. 

Figure 229 shows a nucleotide sequence (SEQ ID NO:229) of a native sequence PR04976 cDNA, 
wherein SEQ ID NO:229 is a clone designated herein as * DNA 100902-2646". 

Figure 230 shows the amino acid sequence (SEQ ID NO:230) derived from the coding sequence of SEQ 
25 ID NO:229 shown in Figure 229. 

Figure 231 shows a nucleotide sequence (SEQ ID NO:231) of a native sequence PR05798 cDNA, 
wherein SEQ ID NO:23I is a clone designated herein as M DNA 102899-2679". 

Figure 232 shows the amino acid sequence (SEQ ID NO:232) derived from the coding sequence of SEQ 
ID NO:231 shown in Figure 231. 
30 Figure 233 shows a nucleotide sequence (SEQ ID NO:233) of a native sequence PR06242 cDNA, 

wherein SEQ ID N0:233 is a clone designated herein as "DNA 104875-2720". 

Figure 234 shows the amino acid sequence (SEQ ID NO:234) derived from the coding sequence of SEQ 
ID NO:233 shown in Figure 233. 

Figure 235 shows a nucleotide sequence (SEQ ID NO:235) of a native sequence PRO6095 cDNA, 
35 wherein SEQ ID NO:235 is a clone designated herein as "DNA 105680-2710". 

Figure 236 shows the amino acid sequence (SEQ I D NO: 236) derived from the coding sequence of SEQ 
ID NO:235 shown in Figure 235. 
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Figure 237 shows a nucleotide sequence (SEQ ID NO:237) of a native sequence PRO6093 cDNA, 
wherein SEQ ID NO:237 is a clone designated herein as U DN A 105779-2708". 

Figure 238 shows the amino acid sequence (SEQ ID NO:238) derived from the coding sequence of SEQ 
ID NO:237 shown in Figure 237. 

Figure 239 shows a nucleotide sequence (SEQ ID NO:239) of a native sequence PRO6012 cDNA, 
5 wherein SEQ ID NO: 239 is a clone designated herein as "DNA 105794-2695 " . 

Figure 240 shows the amino acid sequence (SEQ ID NO:240) derived from the coding sequence of SEQ 
ID NO:239 shown in Figure 239. 

Figure 241 shows a nucleotide sequence (SEQ ID NO:241) of a native sequence PRO6027 cDNA, 
wherein SEQ ID NO:241 is a clone designated herein as "DNA 1 05838-2702 " . 
10 Figure 242 shows the amino acid sequence (SEQ ID NO:242) derived from the coding sequence of SEQ 

ID NO: 241 shown in Figure 241. 

Figure 243 shows a nucleotide sequence (SEQ ID NO:243) of a native sequence PR06181 cDNA, 
wherein SEQ ID NO:243 is a clone designated herein as "DNA107698-2715". 

Figure 244 shows the amino acid sequence (SEQ ID NO:244) derived from the coding sequence of SEQ 
15 ID NO:243 shown in Figure 243. 

Figure 245 shows a nucleotide sequence (SEQ ID NO: 245) of a native sequence PRO6097 cDNA, 
wherein SEQ ID NO:245 is a clone designated herein as "DNA107701-27H". 

Figure 246 shows the amino acid sequence (SEQ ID NO:246) derived from the coding sequence of SEQ 
ID NO:245 shown in Figure 245. 
20 Figure 247 shows a nucleotide sequence (SEQ ID NO:247) of a native sequence PRO6090 cDNA, 

wherein SEQ ID NO:247 is a clone designated herein as "DNA 10778 1-2707". 

Figure 248 shows the amino acid sequence (SEQ ID NO:248) derived from the coding sequence of SEQ 
ID NO:247 shown in Figure 247. 

Figure 249 shows a nucleotide sequence (SEQ ID NO:249) of a native sequence PR07171 cDNA, 
25 wherein SEQ ID NO:249 is a clone designated herein as "DN A 108670-2744". 

Figure 250 shows the amino acid sequence (SEQ ID NO:250) derived from the coding sequence of SEQ 
ID NO: 249 shown in Figure 249. 

Figure 251 shows a nucleotide sequence (SEQ ID NO:25I) of a native sequence PR06258 cDNA, 
wherein SEQ ID NO:25I is a clone designated herein as "DN A 108688-2725". 
30 Figure 252 shows the amino acid sequence (SEQ ID NO:252) derived from the coding sequence of SEQ 

ID NO:251 shown in Figure 251. 

Figure 253 shows a nucleotide sequence (SEQ ID NO:253) of a native sequence PRO9820 cDNA, 
wherein SEQ ID NO:253 is a clone designated herein as "DNA 108769-2765". 

Figure 254 shows the amino acid sequence (SEQ ID NO:254) derived from the coding sequence of SEQ 
35 ID NO:253 shown in Figure 253. 

Figure 255 shows a nucleotide sequence (SEQ ID NO:255) of a native sequence PR06243 cDNA, 
wherein SEQ ID NO:255 is a clone designated herein as "DNA 108935-2721". 
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Figure 256 shows the amino acid sequence (SEQ ID NO:256) derived from the coding sequence ofSEQ 
ID NO:255 shown in Figure 255. 

Figure 257 shows a nucleotide sequence (SEQ ID NO:257) of a native sequence PR06182 cDNA, 
wherein SEQ ID NO:257 is a clone designated herein as " DN A 1 1 0700-27 16". 

Figure 258 shows the amino acid sequence (SEQ ID NO:258) derived from the coding sequence of SEQ 
5 ID NO:257 shown in Figure 257. 

Figure 259 shows a nucleotide sequence (SEQ ID NO:259) of a native sequence PRO6079 cDNA, 
wherein SEQ ID NO:259 is a clone designated herein as "DNA1 11750-2706". 

Figure 260 shows the amino acid sequence (SEQ ID NO:260) derived from the coding sequence of SEQ 
ID NO:259 shown in Figure 259. 
10 Figure 261 shows a nucleotide sequence (SEQ ID NO:261) of a native sequence PR07434 cDNA, 

wherein SEQ ID NO:261 is a clone designated herein as U DN A 123430-2755". 

Figure 262 shows the amino acid sequence (SEQ ID NO:262) derived from the coding sequence of SEQ 
ID NO:261 shown in Figure 261 . 

Figure 263 shows a nucleotide sequence (SEQ ID NO:263) of a native sequence PR09865 cDNA, 
15 wherein SEQ ID NO:263 is a clone designated herein as "DNA 125 154-2785". 

Figure 264 shows the amino acid sequence (SEQ ID NO:264) derived from the coding sequence of SEQ 
ID NO:263 shown in Figure 263. 

Figure 265 shows a nucleotide sequence (SEQ ID NO:265) of a native sequence PR09828 cDNA, 
wherein SEQ ID NO:265 is a clone designated herein as a DN A 142238-2768". 
20 Figure 266 shows the amino acid sequence (SEQ ID NO:266) derived from the coding sequence of SEQ 

ID NO:265 shown in Figure 265. 

Figure 267 shows a nucleotide sequence (SEQ ID NO:267) of a native sequence PR0196 cDNA, 
wherein SEQ ID NO:267 is a clone designated herein as "DNA22779-1 130". 

Figure 268 shows the amino acid sequence (SEQ ID NO:268) derived from the coding sequence of SEQ 
25 ID NO:267 shown in Figure 267. 

Figure 269 shows a nucleotide sequence (SEQ ID NO: 269) of a native sequence PR0197 cDNA, 
wherein SEQ ID NO:269 is a clone designated herein as "DNA22780-1078". 

Figure 270 shows the amino acid sequence (SEQ ID NO:270) derived from the coding sequence of SEQ 
ID NO: 269 shown in Figure 269. 
30 Figure 271 shows a nucleotide sequence (SEQ ID NO:271) of a native sequence PR0195 cDNA, 

wherein SEQ ID NO:271 is a clone designated herein as "DNA26847-1395" . 

Figure 272 shows the amino acid sequence (SEQ ID N0:272) derived from the coding sequence of SEQ 
ID NO:271 shown in Figure 271. 

Figure 273 shows a nucleotide sequence (SEQ ID NO:273) of a native sequence PR0187 cDNA, 
35 wherein SEQ ID N0:273 is a clone designated herein as "DNA27864-1 155". 

Figure 274 shows the amino acid sequence (SEQ ID N0:274) derived from the coding sequence of SEQ 
ID NO:273 shown in Figure 273. 
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Figure 275 shows a nucleotide sequence (SEQ ID NO:275) of a native sequence PR0182 cDNA, 
wherein SEQ ID NO:275 is a clone designated herein as "DNA27865-109r. 

Figure 276 shows the amino acid sequence (SEQ ID NO:276) derived from the coding sequence of SEQ 
ID NO:275 shown in Figure 275. 

Figure 277 shows a nucleotide sequence (SEQ ID NO:277) of a native sequence PR0188 cDNA, 
5 wherein SEQ ID NO:277 is a clone designated herein as "DNA28497-1 130". 

Figure 278 shows the amino acid sequence (SEQ ID NO:278) derived from the coding sequence of SEQ 
ID NO:277 shown in Figure 277. 

Figure 279 shows a nucleotide sequence (SEQ ID NO:279) of a native sequence PR0183 cDNA, 
wherein SEQ ID NO:279 is a clone designated herein as "DNA28498". 
10 Figure 280 shows the amino acid sequence (SEQ ID NO:280) derived from the coding sequence of SEQ 

ID NO:279 shown in Figure 279. 

Figure 281 shows a nucleotide sequence (SEQ ID NO:281) of a native sequence PR0184 cDNA, 
wherein SEQ ID NO:281 is a clone designated herein as "DNA28500". 

Figure 282 shows the amino acid sequence (SEQ ID NO:282) derived from the coding sequence of SEQ 
15 ID NO:281 shown in Figure 281. 

Figure 283 shows a nucleotide sequence (SEQ ID NO:283) of a native sequence PR0185 cDNA, 
wherein SEQ ID NO:283 is a clone designated herein as "DNA28503". 

Figure 284 shows the amino acid sequence (SEQ ID NO:284) derived from the coding sequence of SEQ 
ID NO:283 shown in Figure 283. 
20 Figure 285 shows a nucleotide sequence (SEQ ID NO:285) of a native sequence PRO200 cDNA, 

wherein SEQ ID NO:285 is a clone designated herein as "DNA29101-1 122". 

Figure 286 shows the amino acid sequence (SEQ ID NO:286) derived from the coding sequence of SEQ 
ID NO: 285 shown in Figure 285. 

Figure 287 shows a nucleotide sequence (SEQ ID NO:287) of a native sequence PRO202 cDNA, 
25 wherein SEQ ID NO:287 is a clone designated herein as "DNA30869". 

Figure 288 shows the amino acid sequence (SEQ ID NO:288) derived from the coding sequence of SEQ 
ID NO: 287 shown in Figure 287. 

Figure 289 shows a nucleotide sequence (SEQ ID NO: 289) of a native sequence PR0214 cDNA, 
wherein SEQ ID NO:289 is a clone designated herein as "DNA32286-1191". 
30 Figure 290 shows the amino acid sequence (SEQ ID NO:290) derived from the coding sequence of SEQ 

ID NO:289 shown in Figure 289. 

Figure 291 shows a nucleotide sequence (SEQ ID NO:291) of a native sequence PR0215 cDNA, 
wherein SEQ ID NO:291 is a clone designated herein as "DNA32288-1132". 

Figure 292 shows the amino acid sequence (SEQ ID NO:292) derived from the coding sequence of SEQ 
35 ID NO: 291 shown in Figure 291 . 

Figure 293 shows a nucleotide sequence (SEQ ID NO:293) of a native sequence PR0219 cDNA, 
wherein SEQ ID NO:293 is a clone designated herein as "DNA32290-1164". 

21 
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Figure 294 shows the amino acid sequence (SEQ ID NO: 294) derived from the coding sequence ofSEQ 
ID NO:293 shown in Figure 293. 

Figure 295 shows a nucleotide sequence (SEQ ID NO:295) of a native sequence PR0211 cDNA, 
wherein SEQ ID NO:295 is a clone designated herein as "DNA32292-1 131". 

Figure 296 shows the amino acid sequence (SEQ ID NO:296) derived from the coding sequence of SEQ 
5 ID NO:295 shown in Figure 295. 

Figure 297 shows a nucleotide sequence (SEQ ID NO:297) of a native sequence PRO220 cDNA, 
wherein SEQ ID NO:297 is a clone designated herein as "DNA32298-1 132". 

Figure 298 shows the amino acid sequence (SEQ ID NO:298) derived from the coding sequence of SEQ 
ID NO:297 shown in Figure 297. 
10 Figure 299 shows a nucleotide sequence (SEQ ID NO:299) of a native sequence PR0366 cDNA, 

wherein SEQ ID NO:299 is a clone designated herein as "DNA33085-11 10". 

Figure 300 shows the amino acid sequence (SEQ ID NO:300) derived from the coding sequence of SEQ 
ID NO:299 shown in Figure 299. 

Figure 301 shows a nucleotide sequence (SEQ ID NO:301) of a native sequence PR0216 cDNA, 
15 wherein SEQ ID NO:301 is a clone designated herein as "DNA33087-1 158". 

Figure 302 shows the amino acid sequence (SEQ ID NO:302) derived from the coding sequence of SEQ 
ID NO:301 shown in Figure 301. 

Figure 303 shows a nucleotide sequence (SEQ ID NO:303) of a native sequence PR0221 cDNA, 
wherein SEQ ID NO:303 is a clone designated herein as "DNA33089-1 132". 
20 Figure 304 shows the amino acid sequence (SEQ ID NO:304) derived from the coding sequence of SEQ 

ID NO:303 shown in Figure 303. 

Figure 305 shows a nucleotide sequence (SEQ ID NO:305) of a native sequence PR0228 cDNA, 
wherein SEQ ID NO:305 is a clone designated herein as "DNA33092-1202". 

Figure 306 shows the amino acid sequence (SEQ ID NO:306) derived from the coding sequence of SEQ 
25 ID NO:305 shown in Figure 305. 

Figure 307 shows a nucleotide sequence (SEQ ID NO:307) of a native sequence PR0217 cDNA, 
wherein SEQ ID NO:307 is a clone designated herein as "DNA33094-1131". 

Figure 308 shows the amino acid sequence (SEQ ID NO:308) derived from the coding sequence of SEQ 
ID NO:307 shown in Figure 307. 
30 Figure 309 shows a nucleotide sequence (SEQ ID NO:309) of a native sequence PR0222 cDNA, 

wherein SEQ ID NO:309 is a clone designated herein as "DNA33 107-1 135". 

Figure 310 shows the amino acid sequence (SEQ ID NO:3 10) derived from the coding sequence of SEQ 
ID NO:309 shown in Figure 309. 

Figure 311 shows a nucleotide sequence (SEQ ID NO:311) of a native sequence PR0224 cDNA, 
35 wherein SEQ ID NO:31 1 is a clone designated herein as "DNA33221-1 133". 

Figure 3 1 2 shows the amino acid sequence (SEQ ID NO:3 12) derived from the coding sequence of SEQ 
ID NO:31 1 shown in Figure 311. 
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Figure 313 shows a nucleotide sequence (SEQ ID NO:313) of a native sequence PRO230 cDNA, 
wherein SEQ ID NO:313 is a clone designated herein as "DNA33223-1 136". 

Figure 3 1 4 shows the amino acid sequence (SEQ ID NO: 3 14) derived from the coding sequence of SEQ 
ID NO:313 shown in Figure 313. 

Figure 315 shows a nucleotide sequence (SEQ ID NO:315) of a native sequence PR0198 cDNA, 
5 wherein SEQ ID NO:3I5 is a clone designated herein as "DNA33457-1078". 

Figure 3 16 shows the amino acid sequence (SEQ ID N0:316) derived from the coding sequence of SEQ 
ID NO:315 shown in Figure 315. 

Figure 317 shows a nucleotide sequence (SEQ ID NO:317) of a native sequence PR0226 cDNA, 
wherein SEQ ID NO:317 is a clone designated herein as "DNA33460-1 166". 
1 0 Figure 3 1 8 shows the amino acid sequence (SEQ ID NO :3 1 8) derived from the coding sequence of SEQ 

ID NO:317 shown in Figure 317. 

Figure 319 shows a nucleotide sequence (SEQ ID NO:319) of a native sequence PR0261 cDNA, 
wherein SEQ ID NO:3l9 is a clone designated herein as "DNA33473-1 176". 

Figure 320 shows the amino acid sequence (SEQ ID NO:320) derived from the coding sequence of SEQ 
15 ID NO:319 shown in Figure 319. 

Figure 321 shows a nucleotide sequence (SEQ ID NO:321) of a native sequence PR0242 cDNA, 
wherein SEQ ID NO:321 is a clone designated herein as 44 DNA33785-1143". 

Figure 322 shows the amino acid sequence (SEQ ID NO:322) derived from the coding sequence of SEQ 
ID NO:321 shown in Figure 321. 
20 Figure 323 shows a nucleotide sequence (SEQ ID NO:323) of a native sequence PR0227 cDNA, 

wherein SEQ ID NO:323 is a clone designated herein as "DNA33786-1132". 

Figure 324 shows the amino acid sequence (SEQ ID NO:324) derived from the coding sequence of SEQ 
ID NO:323 shown in Figure 323. 

Figure 325 shows a nucleotide sequence (SEQ ID NO:325) of a native sequence PR0237 cDNA, 
25 wherein SEQ ID N0:325 is a clone designated herein as "DNA34353-1428". 

Figure 326 shows the amino acid sequence (SEQ ID NO:326) derived from the coding, sequence of SEQ 
ID N0:325 shown in Figure 325. 

Figure 327 shows a nucleotide sequence (SEQ ID NO:327) of a native sequence PR0241 cDNA, 
wherein SEQ ID N0.327 is a clone designated herein as "DNA34392-U70". 
30 Figure 328 shows the amino acid sequence (SEQ ID NO:328) derived from the coding sequence of SEQ 

ID NO:327 shown in Figure 327. 

Figure 329 shows a nucleotide sequence (SEQ ID NO:329) of a native sequence PR0231 cDNA, 
wherein SEQ ID NO:329 is a clone designated herein as "DNA34434-1 139". 

Figure 330 shows the amino acid sequence (SEQ ID NO:330) derived from the coding sequence of SEQ 
35 ID NO:329 shown in Figure 329. 

Figure 331 shows a nucleotide sequence (SEQ ID NO:331) of a native sequence PR0235 cDNA, 
wherein SEQ ID NO:331 is a clone designated herein as "DNA35558-1167". 

23 
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Figure 332 shows the amino acid sequence (SEQ ID NO:332) derived from the coding sequence ofSEQ 
ID NO:331 shown in Figure 331. 

Figure 333 shows a nucleotide sequence (SEQ ID NO:333) of a native sequence PR0323 cDNA, 
wherein SEQ ID NO:333 is a clone designated herein as "DNA35595-1228". 

Figure 334 shows the amino acid sequence (SEQ ID NO: 334) derived from the coding sequence of SEQ 
5 ID NO:333 shown in Figure 333. 

Figure 335 shows a nucleotide sequence (SEQ ID NO:335) of a native sequence PR0245 cDNA, 
wherein SEQ ID NO:335 is a clone designated herein as "DNA35638-1216". 

Figure 336 shows the amino acid sequence (SEQ ID NO:336) derived from the coding sequence of SEQ 
ID NO:335 shown in Figure 335. 
10 Figure 337 shows a nucleotide sequence (SEQ ID NO:337) of a native sequence PR0246 cDNA, 

wherein SEQ ID NO:337 is a clone designated herein as "DNA35639-1 172". 

Figure 338 shows the amino acid sequence (SEQ ID NO: 338) derived from the coding sequence of SEQ 
ID NO:337 shown in Figure 337. 

Figure 339 shows a nucleotide sequence (SEQ ID NO:339) of a native sequence PR0288 cDNA, 
15 wherein SEQ ID NO:339 is a clone designated herein as "DNA35663-1 1 29" . 

Figure 340 shows the amino acid sequence (SEQ ID NO:340) derived from the coding sequence of SEQ 
ID NO:339 shown in Figure 339. 

Figure 341 shows a nucleotide sequence (SEQ ID NO:341) of a native sequence PR0248 cDNA, 
wherein SEQ ID N0:341 is a clone designated herein as "DNA35674-1 142". 
20 Figure 342 shows the amino acid sequence (SEQ ID NO: 342) derived from the coding sequence of SEQ 

ID NO:341 shown in Figure 341 . 

Figure 343 shows a nucleotide sequence (SEQ ID NO:343) of a native sequence PR0257 cDNA, 
wherein SEQ ID NO:343 is a clone designated herein as "DNA35841-1 173". 

Figure 344 shows the amino acid sequence (SEQ ID NO: 344) derived from the coding sequence of SEQ 
25 ID NO:343 shown in Figure 343. 

Figure 345 shows a nucleotide sequence (SEQ ID NO:345) of a native sequence PRO 172 cDNA, 
wherein SEQ ID NO:345 is a clone designated herein as "DNA35916-1 161". 

Figure 346 shows the amino acid sequence (SEQ ID NO: 346) derived from the coding sequence of SEQ 
ID NO:345 shown in Figure 345. 
30 Figure 347 shows a nucleotide sequence (SEQ ID NO:347) of a native sequence PR0258 cDNA, 

wherein SEQ ID NO:347 is a clone designated herein as "DNA35918-1174". 

Figure 348 shows the amino acid sequence (SEQ ID NO: 348) derived from the coding sequence of SEQ 
ID NO:347 shown in Figure 347. 

Figure 349 shows a nucleotide sequence (SEQ ID NO:349) of a native sequence PR0265 cDNA, 
35 wherein SEQ ID N0:349 is a clone designated herein as "DNA36350-1 158" . 

Figure 350 shows the amino acid sequence (SEQ ID NO: 350) derived from the coding sequence of SEQ 
ID NO:349 shown in Figure 349. 
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Figure 351 shows a nucleotide sequence (SEQ ID NO:351) of a native sequence PR0326 cDNA, 
wherein SEQ ID NO:351 is a clone designated herein as "DNA37 140-1234". 

Figure 352 shows the amino acid sequence (SEQ ID NO: 352) derived from the coding sequence of SEQ 
ID NO:351 shown in Figure 351. 

Figure 353 shows a nucleotide sequence (SEQ ID NO: 353) of a native sequence PR0266 cDNA, 
5 wherein SEQ ID NO:353 is a clone designated herein as "DNA37150-1 178". 

Figure 354 shows the amino acid sequence (SEQ ID NO:354) derived from the coding sequence of SEQ 
ID NO:353 shown in Figure 353. 

Figure 355 shows a nucleotide sequence (SEQ ID NO: 355) of a native sequence PR0269 cDNA, 
wherein SEQ ID NO:355 is a clone designated herein as "DNA38260-1180". 
1 0 Figure 356 shows the amino acid sequence (SEQ I D NO : 356) derived from the coding sequence of SEQ 

ID NO: 355 shown in Figure 355. 

Figure 357 shows a nucleotide sequence (SEQ ID NO:357) of a native sequence PR0285 cDNA, 
wherein SEQ ID NO:357 is a clone designated herein as "DNA40021-1 154". 

Figure 358 shows the amino acid sequence (SEQ ID NO:358) derived from the coding sequence of SEQ 
15 ID NO:357 shown in Figure 357. 

Figure 359 shows a nucleotide sequence (SEQ ID NO:359) of a native sequence PR0328 cDNA, 
wherein SEQ ID N0:359 is a clone designated herein as a DNA40587-1231". 

Figure 360 shows the amino acid sequence (SEQ ID NO:360) derived from the coding sequence of SEQ 
ID NO:359 shown in Figure 359. 
20 Figure 361 shows a nucleotide sequence (SEQ ID NO:361) of a native sequence PR0344 cDNA, 

wherein SEQ ID NO:361 is a clone designated herein as "DNA40592-1242". 

Figure 362 shows the amino acid sequence (SEQ ID NO:362) derived from the coding sequence of SEQ 
ID NO:361 shown in Figure 361 . 

Figure 363 shows a nucleotide sequence (SEQ ID NO:363) of a native sequence PR0272 cDNA, 
25 wherein SEQ ID NO:363 is a clone designated herein as "DNA40620- 1 1 83 " . 

Figure 364 shows the amino acid sequence (SEQ ID NO:364) derived from the coding sequence of SEQ 
ID NO: 363 shown in Figure 363. 

Figure 365 shows a nucleotide sequence (SEQ ID NO:365) of a native sequence PRO301 cDNA, 
wherein SEQ ID NO:365 is a clone designated herein as "DNA40628-1216". 
30 Figure 366 shows the amino acid sequence (SEQ ID NO:366) derived from the coding sequence of SEQ 

ID NO:365 shown in Figure 365. 

Figure 367 shows a nucleotide sequence (SEQ ID NO:367) of a native sequence PR0331 cDNA, 
wherein SEQ ID NO:367 is a clone designated herein as "DNA4098 1-1234". 

Figure 368 shows the amino acid sequence (SEQ ID NO:368) derived from the coding sequence of SEQ 
35 ID NO:367 shown in Figure 367. 

Figure 369 shows a nucleotide sequence (SEQ ID NO:369) of a native sequence PR0332 cDNA, 
wherein SEQ ID NO:369 is a clone designated herein as 4 *DNA40982-1235". 

25 
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Figure 370 shows the amino acid sequence (SEQ ID NO:370) derived from the coding sequence of SEQ 
ID NO:369 shown in Figure 369. 

Figure 371 shows a nucleotide sequence (SEQ ID NO:371) of a native sequence PR0353 cDNA, 
wherein SEQ ID NO:371 is a clone designated herein as a DNA4 1234- 1242". 

Figure 372 shows the amino acid sequence (SEQ ID NO:372) derived from the coding sequence of SEQ 
5 ID NO:371 shown in Figure 37 1 . 

Figure 373 shows a nucleotide sequence (SEQ ID NO:373) of a native sequence PRO310 cDNA, 
wherein SEQ ID NO:373 is a clone designated herein as "DNA43046-1225". 

Figure 374 shows the amino acid sequence (SEQ ID NO:374) derived from the coding sequence of SEQ 
ID NO:373 shown in Figure 373. 
10 Figure 375 shows a nucleotide sequence (SEQ ID NO:375) of a native sequence PR0337 cDNA, 

wherein SEQ ID NO:375 is a clone designated herein as "DNA43316-1237". 

Figure 376 shows the amino acid sequence (SEQ ID NO:376) derived from the coding sequence of SEQ 
ID NO:375 shown in Figure 375. 

Figure 377 shows a nucleotide sequence (SEQ ID NO:377) of a native sequence PR0346 cDNA, 
15 wherein SEQ ID NO:377 is a clone designated herein as "DNA44 167- 1243". 

Figure 378 shows the amino acid sequence (SEQ ID NO:378) derived from the coding sequence of SEQ 
ID NO:377 shown in Figure 377. 

Figure 379 shows a nucleotide sequence (SEQ ID NO:379) of a native sequence PRO350 cDNA, 
wherein SEQ ID NO:379 is a clone designated herein as "DNA44175-1314". 
20 Figure 380 shows the amino acid sequence (SEQ ID NO:380) derived from the coding sequence of SEQ 

ID NO:379 shown in Figure 379. 

Figure 381 shows a nucleotide sequence (SEQ ID NO:381) of a native sequence PR0526 cDNA, 
wherein SEQ ID NO:381 is a clone designated herein as "DNA44184-1319". 

Figure 382 shows the amino acid sequence (SEQ ID NO:382) derived from the coding sequence of SEQ 
25 ID NO:381 shown in Figure 381. 

Figure 383 shows a nucleotide sequence (SEQ ID NO:383) of a native sequence PR0381 cDNA, 
wherein SEQ ID NO:383 is a clone designated herein as "DNA44194-1317". 

Figure 384 shows the amino acid sequence (SEQ ID NO:384) derived from the coding sequence of SEQ 
ID NO:383 shown in Figure 383. 
30 Figure 385 shows a nucleotide sequence (SEQ ID NO:385) of a native sequence PR0846 cDNA, 

wherein SEQ ID NO:385 is a clone designated herein as "DNA44 196- 1353". 

Figure 386 shows the amino acid sequence (SEQ ID NO:386) derived from the coding sequence of SEQ 
ID NO:385 shown in Figure 385. 

Figure 387 shows a nucleotide sequence (SEQ ID NO:387) of a native sequence PR0363 cDNA, 
35 wherein SEQ ID NO:387 is a clone designated herein as "DNA454 19-1 252". 

Figure 388 shows the amino acid sequence (SEQ ID NO:388) derived from the coding sequence of SEQ 
ID NO:387 shown in Figure 387. 
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Figure 389 shows a nucleotide sequence (SEQ ID NO:389) of a native sequence PR0365 cDNA. 
wherein SEQ ID NO:389 is a clone designated herein as "DNA46777-1253". 

Figure 390 shows the amino acid sequence (SEQ ID NO: 390) derived from the coding sequence of SEQ 
ID NO:389 shown in Figure 389. 

Figure 391 shows a nucleotide sequence (SEQ ID NO:391) of a native sequence PRO1310 cDNA, 
5 wherein SEQ ID NO:391 is a clone designated herein as "DNA47394-1572". 

Figure 392 shows the amino acid sequence (SEQ ID NO:392) derived from the coding sequence of SEQ 
ID NO:391 shown in Figure 391. 

Figure 393 shows a nucleotide sequence (SEQ ID NO:393) of a native sequence PR0731 cDNA, 
wherein SEQ ID NO:393 is a clone designated herein as "DNA4833M329". 
10 Figure 394 shows the amino acid sequence (SEQ ID NO:394) derived from the coding sequence of SEQ 

ID NO:393 shown in Figure 393. 

Figure 395 shows a nucleotide sequence (SEQ ID NO:395) of a native sequence PR0322 cDNA, 
wherein SEQ ID NO:395 is a clone designated herein as "DNA48336-1309". 

Figure 396 shows the amino acid sequence (SEQ ID NO: 396) derived from the coding sequence of SEQ 
15 ID NO : 395 shown in Figure 395 . 

Figure 397 shows a nucleotide sequence (SEQ ID NO:397) of a native sequence PR0536 cDNA, 
wherein SEQ ID NO:397 is a clone designated herein as "DNA49142- 1430" . 

Figure 398 shows the amino acid sequence (SEQ ID NO:398) derived from the coding sequence of SEQ 
ID NO:397 shown in Figure 397. 
20 Figure 399 shows a nucleotide sequence (SEQ ID NO: 399) of a native sequence PR0719 cDNA, 

wherein SEQ ID NO:399 is a clone designated herein as "DNA49646-1327". 

Figure 400 shows the amino acid sequence (SEQ ID NO:400) derived from the coding sequence of SEQ 
ID NO: 399 shown in Figure 399. 

Figure 401 shows a nucleotide sequence (SEQ ID NO:401) of a native sequence PR0619 cDNA, 
25 wherein SEQ ID NO:401 is a clone designated herein as "DNA49821-1562". 

Figure 402 shows the amino acid sequence (SEQ ID NO:402) derived from the coding sequence of SEQ 
ID NO:40I shown in Figure 401 . 

Figure 403 shows a nucleotide sequence (SEQ ID NO:403) of a native sequence PR0771 cDNA, 
wherein SEQ ID NO:403 is a clone designated herein as "DNA49829-1346". 
30 Figure 404 shows the amino acid sequence (SEQ ID NO:404) derived from the coding sequence of SEQ 

ID NO:403 shown in Figure 403. 

Figure 405 shows a nucleotide sequence (SEQ ID NO-.405) of a native sequence PRO 1083 cDNA, 
wherein SEQ ID NO:405 is a clone designated herein as "DNA5092 1-1458". 

Figure 406 shows the amino acid sequence (SEQ ID NO:406) derived from the coding sequence of SEQ 
35 ID NO:405 shown in Figure 405. 

Figure 407 shows a nucleotide sequence (SEQ ID NO:407) of a native sequence PR0862 cDNA, 
wherein SEQ ID NO:407 is a clone designated herein as tt DNA52187-1354". 
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Figure 408 shows the amino acid sequence (SEQ ID NO:408) derived from the coding sequence of SEQ 
ID NO:407 shown in Figure 407. 

Figure 409 shows a nucleotide sequence (SEQ ID NO:409) of a native sequence PR0733 cDNA, 
wherein SEQ ID NO:409 is a clone designated herein as "DNA52 196- 1348". 

Figure 410 shows the amino acid sequence (SEQ ID NO:410) derived from the coding sequence of SEQ 
5 ID NO:409 shown in Figure 409. 

Figure 411 shows a nucleotide sequence (SEQ ID NO:411) of a native sequence PROl 188 cDNA, 
wherein SEQ ID NO:411 is a clone designated herein as "DNA52598-1518". 

Figure 41 2 shows the amino acid sequence (SEQ ID NO:412) derived from the coding sequence of SEQ 
ID NO:41 1 shown in Figure 411. 
10 Figure 413 shows a nucleotide sequence (SEQ ID NO:413) of a native sequence PRO770 cDNA, 

wherein SEQ ID NO:413 is a clone designated herein as "DNA54228-1366". 

Figure 414 shows the amino acid sequence (SEQ ID NO:414) derived from the coding sequence of SEQ 
ID NO:413 shown in Figure 413. 

Figure 415 shows a nucleotide sequence (SEQ ID NO:415) of a native sequence PRO 1080 cDNA, 
15 wherein SEQ ID NO:415 is a clone designated herein as "DNA56047-1456". 

Figure 416 shows the amino acid sequence (SEQ ID NO:416) derived from the coding sequence of SEQ 
ID NO:415 shown in Figure 415. 

Figure 417 shows a nucleotide sequence (SEQ ID NO:417) of a native sequence PROl 01 7 cDNA, 
wherein SEQ ID NO:417 is a clone designated herein as "DNA561 12-1379". 
20 Figure 418 shows the amino acid sequence (SEQ ID NO:4 18) derived from the coding sequence of SEQ 

ID NO:417 shown in Figure 417. 

Figure 419 shows a nucleotide sequence (SEQ ID NO:419) of a native sequence PRO1016 cDNA, 
wherein SEQ ID NO:419 is a clone designated herein as "DNA561 13-1378". 

Figure 420 shows the amino acid sequence (SEQ ID NO:420) derived from the coding sequence of SEQ 
25 ID NO:4I9 shown in Figure 419. 

Figure 421 shows a nucleotide sequence (SEQ ID NO:421) of a native sequence PR0792 cDNA, 
wherein SEQ ID N0:421 is a clone designated herein as "DNA56352-1358". 

Figure 422 shows the amino acid sequence (SEQ ID NO:422) derived from the coding sequence of SEQ 
ID N0:421 shown in Figure 421. 
30 Figure 423 shows a nucleotide sequence (SEQ ID N0:423) of a native sequence PR0938 cDNA, 

wherein SEQ ID NO:423 is a clone designated herein as "DNA56433-1406". 

Figure 424 shows the amino acid sequence (SEQ ID NO:424) derived from the coding sequence of SEQ 
ID NO:423 shown in Figure 423. 

Figure 425 shows a nucleotide sequence (SEQ ID NO:425) of a native sequence PROl 01 2 cDNA, 
35 wherein SEQ ID NO:425 is a clone designated herein as "DNA56439-1376". 

Figure 426 shows the amino acid sequence (SEQ ID NO:426) derived from the coding sequence of SEQ 
ID NO:425 shown in Figure 425. 
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Figure 427 shows a nucleotide sequence (SEQ ID NO:427) of a native sequence PRO1008 cDNA, 
wherein SEQ ID NO:427 is a clone designated herein as "DNA57530-1375". 

Figure 428 shows the amino acid sequence (SEQ ID NO:428) derived from the coding sequence of SEQ 
ID NO:427 shown in Figure 427. 

Figure 429 shows a nucleotide sequence (SEQ ID NO:429) of a native sequence PRO1075 cDNA, 
5 wherein SEQ ID NO:429 is a clone designated herein as W DN A57689-1385 " . 

Figure 430 shows the amino acid sequence (SEQ ID NO:430) derived from the coding sequence of SEQ 
ID NO:429 shown in Figure 429. 

Figure 431 shows a nucleotide sequence (SEQ ID NO:431) of a native sequence PRO1007 cDNA, 
wherein SEQ ID NO:43 1 is a clone designated herein as a DNA57690-1374\ 
10 Figure 432 shows the amino acid sequence (SEQ ID NO:432) derived from the coding sequence of SEQ 

ID NO:431 shown in Figure 431. 

Figure 433 shows a nucleotide sequence (SEQ ID NO:433) of a native sequence PRO1056 cDNA, 
wherein SEQ ID NO:433 is a clone designated herein as "DNA57693-1424". 

Figure 434 shows the amino acid sequence (SEQ ID NO:434) derived from the coding sequence of SEQ 
15 ID NO:433 shown in Figure 433. 

Figure 435 shows a nucleotide sequence (SEQ ID NO:435) of a native sequence PR0791 cDNA, 
wherein SEQ ID NO:435 is a clone designated herein as "DNA57838-1337". 

Figure 436 shows the amino acid sequence (SEQ ID NO:436) derived from the coding sequence of SEQ 
ID NO:435 shown in Figure 435. 
20 Figure 437 shows a nucleotide sequence (SEQ ID NO:437) of a native sequence PROl 1 1 1 cDNA, 

wherein SEQ ID NO:437 is a clone designated herein as "DNA58721-1475 " . 

Figure 438 shows the amino acid sequence (SEQ ID NO:438) derived from the coding sequence of SEQ 
ID NO:437 shown in Figure 437. 

Figure 439 shows a nucleotide sequence (SEQ ID NO:439) of a native sequence PR0812 cDNA, 
25 wherein SEQ ID NO:439 is a clone designated herein as * DN A 59205- 1421" . 

Figure 440 shows the amino acid sequence (SEQ ID NO:440) derived from the coding sequence of SEQ 
ID NO:439 shown in Figure 439. 

Figure 441 shows a nucleotide sequence (SEQ ID NO:441) of a native sequence PRO 1066 cDNA, 
wherein SEQ ID NO:441 is a clone designated herein as "DNA59215-1425". 
30 Figure 442 shows the amino acid sequence (SEQ ID NO:442) derived from the coding sequence of SEQ 

ID NO:441 shown in Figure 441. 

Figure 443 shows a nucleotide sequence (SEQ ID NO:443) of a native sequence PROl 185 cDNA, 
wherein SEQ ID NO: 443 is a clone designated herein as "DNA59220-1514". 

Figure 444 shows the amino acid sequence (SEQ ID NO:444) derived from the coding sequence of SEQ 
35 ID NO:443 shown in Figure 443. 

Figure 445 shows a nucleotide sequence (SEQ ID NO:445) of a native sequence PRO1031 cDNA, 
wherein SEQ ID NO:445 is a clone designated herein as "DNA59294-1381". 
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Figure 446 shows the amino acid sequence (SEQ ID NO:446) derived from the coding sequence of SEQ 
ID NO:445 shown in Figure 445. 

Figure 447 shows a nucleotide sequence (SEQ ID NO:447) of a native sequence PRO 1360 cDNA, 
wherein SEQ ID NO:447 is a clone designated herein as "DNA59488-1603". 

Figure 448 shows the amino acid sequence (SEQ ID NO:448) derived from the coding sequence of SEQ 
5 ID NO:447 shown in Figure 447. 

Figure 449 shows a nucleotide sequence (SEQ ID NO:449) of a native sequence PRO1309 cDNA, 
wherein SEQ ID NO:449 is a clone designated herein as "DNA59588-1571". 

Figure 450 shows the amino acid sequence (SEQ ID NO:450) derived from the coding sequence of SEQ 
ID NO:449 shown in Figure 449. 
10 Figure 451 shows a nucleotide sequence (SEQ ID NO:451) of a native sequence PROl 107 cDNA, 

wherein SEQ ID NO:451 is a clone designated herein as "DNA59606-1471". 

Figure 452 shows the amino acid sequence (SEQ ID NO:452) derived from the coding sequence of SEQ 
ID NO:451 shown in Figure 451 . 

Figure 453 shows a nucleotide sequence (SEQ ID NO:453) of a native sequence PR0836 cDNA, 
15 wherein SEQ ID NO:453 is a clone designated herein as "DNA59620-1463". 

Figure 454 shows the amino acid sequence (SEQ ID NO:454) derived from the coding sequence of SEQ 
ID NO:453 shown in Figure 453. 

Figure 455 shows a nucleotide sequence (SEQ ID NO:455) of a native sequence PROl 132 cDNA, 
wherein SEQ ID NO:455 is a clone designated herein as "DNA59767-1489". 
20 Figure 456 shows the amino acid sequence (SEQ ID NO:456) derived from the coding sequence of SEQ 

ID NO:455 shown in Figure 455/ 

Figure 457 shows a nucleotide sequence (SEQ ID NO:457) of a native sequence PROl 131 cDNA, 
wherein SEQ ID NO:457 is a clone designated herein as "DNA59777-1480". 

Figure 458 shows the amino acid sequence (SEQ ID NO:458) derived from the coding sequence of SEQ 
25 ID NO:457 shown in Figure 457. 

Figure 459 shows a nucleotide sequence (SEQ ID NO:459) of a native sequence PROl 130 cDNA, 
wherein SEQ ID NO:459 is a clone designated herein as "DNA59814-1486". 

Figure 460 shows the amino acid sequence (SEQ ID NO:460) derived from the coding sequence of SEQ 
ID NO:459 shown in Figure 459. 
30 Figure 461 shows a nucleotide sequence (SEQ ID NO:461) of a native sequence PR0844 cDNA, 

wherein SEQ ID NO:461 is a clone designated herein as "DNA59839-1461" . 

Figure 462 shows the amino acid sequence (SEQ ID NO:462) derived from the coding sequence of SEQ 
ID NO:461 shown in Figure 461. 

Figure 463 shows a nucleotide sequence (SEQ ID NO:463) of a native sequence PROl 154 cDNA, 
35 wherein SEQ ID NO:463 is a clone designated herein as "DNA59846- 1503 " . 

Figure 464 shows the ammo acid sequence (SEQ 1 D NO:464) derived from the coding sequence of SEQ 
ID NO:463 shown in Figure 463. 
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Figure 465 shows a nucleotide sequence (SEQ ID NO:465) of a native sequence PR01181 cDNA, 
wherein SEQ ID NO:465 is a clone designated herein as "DNA59847-15H". 

Figure 466 shows the amino acid sequence (SEQ ID NO:466) derived from the coding sequence of SEQ 
ID NO:465 shown in Figure 465. 

Figure 467 shows a nucleotide sequence (SEQ ID NO:467) of a native sequence PROl 126 cDNA, 
5 wherein SEQ ID NO:467 is a clone designated herein as "DNA60615-1483". 

Figure 468 shows the amino acid sequence (SEQ ID NO:468) derived from the coding sequence of SEQ 
ID NO:467 shown in Figure 467. 

Figure 469 shows a nucleotide sequence (SEQ ID NO:469) of a native sequence PROI186 cDNA, 
wherein SEQ ID NO:469 is a clone designated herein as M DNA60621-1516\ 
1 0 Figure 470 shows the amino acid sequence (SEQ ID NO : 470) derived from the coding sequence of SEQ 

ID NO:469 shown in Figure 469. 

Figure 471 shows a nucleotide sequence (SEQ ID NO:471) of a native sequence PROH98 cDNA, 
wherein SEQ ID NO:471 is a clone designated herein as "DNA60622-1525\ 

Figure 472 shows the amino acid sequence (SEQ ID NO:472) derived from the coding sequence of SEQ 
15 ID NO:471 shown in Figure 471 . 

Figure 473 shows a nucleotide sequence (SEQ ID NO:473) of a native sequence PROl 159 cDNA, 
wherein SEQ ID NO:473 is a clone designated herein as "DNA60627-1508". 

Figure 474 shows the amino acid sequence (SEQ ID NO :474) derived from the coding sequence of SEQ 
ID NO:473 shown in Figure 473. 
20 Figure 475 shows a nucleotide sequence (SEQ ID NO:475) of a native sequence PR01265 cDNA, 

wherein SEQ ID NO:475 is a clone designated herein as "DNA60764-1533". 

Figure 476 shows the amino acid sequence (SEQ ID NO:476) derived from the coding sequence of SEQ 
ID NO:475 shown in Figure 475. 

Figure 477 shows a nucleotide sequence (SEQ ID NO:477) of a native sequence PRO1250 cDNA, 
25 wherein SEQ ID NO:477 is a clone designated herein as "DNA60775-1532". 

Figure 478 shows the amino acid sequence (SEQ ID NO: 478) derived from the coding sequence of SEQ 
ID NO:477 shown in Figure 477. 

Figure 479 shows a nucleotide sequence (SEQ ID NO:479) of a native sequence PROH75 cDNA, 
wherein SEQ ID NO:479 is a clone designated herein as "DNA61 185-1646". 
30 Figure 480 shows the amino acid sequence (SEQ ID NO:480) derived from the coding sequence of SEQ 

ID NO:479 shown in Figure 479. 

Figure 481 shows a nucleotide sequence (SEQ ID NO:481) of a native sequence PR01312 cDNA, 
wherein SEQ ID NO:481 is a clone designated herein as "DNA61873-1574". 

Figure 482 shows the amino acid sequence (SEQ ID NO:482) derived from the coding sequence of SEQ 
35 ID NO:481 shown in Figure 481. 

Figure 483 shows a nucleotide sequence (SEQ ID NO:483) of a native sequence PROl 308 cDNA, 
wherein SEQ ID NO:483 is a clone designated herein as "DNA62306-1570". 
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Figure 484 shows the amino acid sequence (SEQ ID NO:484) derived from the coding sequence of SEQ 
ID NO: 483 shown in Figure 483. 

Figure 485 shows a nucleotide sequence (SEQ ID NO:485) of a native sequence PR01326 cDNA, 
wherein SEQ ID NO:485 is a clone designated herein as "DNA62808-1582". 

Figure 486 shows the amino acid sequence (SEQ ID NO:486) derived from the coding sequence of SEQ 
5 ID NO:485 shown in Figure 485. 

Figure 487 shows a nucleotide sequence (SEQ ID NO:487) of a native sequence PRO 1192 cDNA, 
wherein SEQ ID NO:487 is a clone designated herein as "DNA62814-152r. 

Figure 488 shows the amino acid sequence (SEQ ID NO:488) derived from the coding sequence of SEQ 
ID NO:487 shown in Figure 487. 
10 Figure 489 shows a nucleotide sequence (SEQ ID NO:489) of a native sequence PR01246 cDNA, 

wherein SEQ ID N0:489 is a clone designated herein as "DNA64885-1529\ 

Figure 490 shows the amino acid sequence (SEQ ID NO: 490) derived from the coding sequence of SEQ 
ID NO:489 shown in Figure 489. 

Figure 491 shows a nucleotide sequence (SEQ ID NO:491) of a native sequence PR01356 cDNA, 
15 wherein SEQ ID NO:491 is a clone designated herein as tt DNA64886-160t" . 

Figure 492 shows the amino acid sequence (SEQ ID NO:492) derived from the coding sequence of SEQ 
ID NO:49l shown in Figure 491. 

Figure 493 shows a nucleotide sequence (SEQ ID NO:493) of a native sequence PR01275 cDNA, 
wherein SEQ ID NO:493 is a clone designated herein as "DNA64888-1542". 
20 Figure 494 shows the amino acid sequence (SEQ ID NO:494) derived from the coding sequence of SEQ 

ID NO:493 shown in Figure 493. 

Figure 495 shows a nucleotide sequence (SEQ ID NO:495) of a native sequence PR01274 cDNA, 
wherein SEQ ID N0:495 is a clone designated herein as "DNA64889-154T. 

Figure 496 shows the amino acid sequence (SEQ ID NO:496) derived from the coding sequence of SEQ 
25 . ID NO :495 shown in Figure 495. 

Figure 497 shows a nucleotide sequence (SEQ ID NO:497) of a native sequence PRO 1358 cDNA, 
wherein SEQ ID NO:497 is a clone designated herein as "DNA64890-1612". 

Figure 498 shows the amino acid sequence (SEQ ID NO:498) derived from the coding sequence of SEQ 
ID NO:497 shown in Figure 497. 
30 Figure 499 shows a nucleotide sequence (SEQ ID NO:499) of a native sequence PRO 1286 cDNA, 

wherein SEQ ID NO:499 is a clone designated herein as "DNA64903-1553". 

Figure 500 shows the amino acid sequence (SEQ ID NO: 500) derived from the coding sequence of SEQ 
ID NO:499 shown in Figure 499. 

Figure 501 shows a nucleotide sequence (SEQ ID NO:501) of a native sequence PR01294 cDNA, 
35 wherein SEQ ID NO: 501 is a clone designated herein as ,4 DNA64905-1558". 

Figure 502 shows the amino acid sequence (SEQ ID NO: 502) derived from the coding sequence of SEQ 
ID NO:501 shown in Figure 501. 
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Figure 503 shows a nucleotide sequence (SEQ ID NO:503) of a native sequence PROI273 cDNA, 
wherein SEQ ID NO:503 is a clone designated herein as M DNA65402-1540\ 

Figure 504 shows the amino acid sequence (SEQ ID NO:504) derived from the coding sequence of SEQ 
ID NO:503 shown in Figure 503. 

Figure 505 shows a nucleotide sequence (SEQ ID NO:505) of a native sequence PRO 1279 cDNA, 
5 wherein SEQ ID NO:505 is a clone designated herein as "DNA65405-1547". 

Figure 506 shows the amino acid sequence (SEQ ID NO:506) derived from the coding sequence of SEQ 
ID NO:505 shown in Figure 505. 

Figure 507 shows a nucleotide sequence (SEQ ID NO:507) of a native sequence PROl 195 cDNA, 
wherein SEQ ID NO:507 is a clone designated herein as "DNA65412-1523". 
10 Figure 508 shows the amino acid sequence (SEQ ID NO:508) derived from the coding sequence of SEQ 

ID NO:507 shown in Figure 507. 

Figure 509 shows a nucleotide sequence (SEQ ID NO:509) of a native sequence PR01271 cDNA, 
wherein SEQ ID NO:509 is a clone designated herein as "DNA66309- 1538". 

Figure 5 10 shows the amino acid sequence (SEQ ID NO :5 10) derived from the coding sequence of SEQ 
15 ID NO:509 shown in Figure 509. 

Figure 511 shows a nucleotide sequence (SEQ ID NO:51 1) of a native sequence PR01338 cDNA, 
wherein SEQ ID NO:511 is a clone designated herein as "DNA66667-I596". 

Figure 512 shows the amino acid sequence (SEQ ID NO:5 12) derived from the coding sequence of SEQ 
ID NO:5 1 1 shown in Figure 511. 
20 Figure 513 shows a nucleotide sequence (SEQ ID NO:513) of a native sequence PR01343 cDNA, 

wherein SEQ ID NO:513 is a clone designated herein as "DNA66675-1587". 

Figure 514 shows the amino acid sequence (SEQ ID NO:514) derived from the coding sequence of SEQ 
ID NO:513 shown in Figure 513. 

Figure 515 shows a nucleotide sequence (SEQ ID NO:515) of a native sequence PR01434 cDNA, 
25 wherein SEQ ID NO:515 is a clone designated herein as 44 DNA688 18-2536". 

Figure 516 shows the amino acid sequence (SEQ ID NO: 5 16) derived from the coding sequence of SEQ 
ID NO:515 shown in Figure 515. 

Figure 517 shows a nucleotide sequence (SEQ ID NO:517) of a native sequence PR01418 cDNA, 
wherein SEQ ID NO:517 is a clone designated herein as "DNA68864-1629". 
30 Figure 5 1 8 shows the amino acid sequence (SEQ ID NO: 51 8) derived from the coding sequence of SEQ 

ID NO:517 shown in Figure 517. 

Figure 519 shows a nucleotide sequence (SEQ ID NO:519) of a native sequence PR01387 cDNA, 
wherein SEQ ID N0:519 is a clone designated herein as "DN A 68872- 1620". 

Figure 520 shows the amino acid sequence (SEQ ID NO:520) derived from the coding sequence of SEQ 
35 ID NO:519 shown in Figure 519. 

Figure 521 shows a nucleotide sequence (SEQ ID NO:521) of a native sequence PR01384 cDNA, 
wherein SEQ ID NO:521 is a clone designated herein as "DNA71 159-1617". 
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Figure 522 shows the amino acid sequence (SEQ ID NO:522) derived from the coding sequence of SEQ 
ID NO: 521 shown in Figure 521. 

Figure 523 shows a nucleotide sequence (SEQ ID NO:523) of a native sequence PR01565 cDNA, 
wherein SEQ ID NO:523 is a clone designated herein as "DNA73727-1673". 

Figure 524 shows the amino acid sequence (SEQ ID NO:524) derived from the coding sequence of SEQ 
5 ID NO:523 shown in Figure 523. 

Figure 525 shows a nucleotide sequence (SEQ ID NO:525) of a native sequence PR01474 cDNA, 
wherein SEQ ID NO: 525 is a clone designated herein as "DNA73739-1645". 

Figure 526 shows the amino acid sequence (SEQ ID NO: 526) derived from the coding sequence of SEQ 
ID NO: 525 shown in Figure 525. 
10 Figure 527 shows a nucleotide sequence (SEQ ID NO:527) of a native sequence PR01917 cDNA, 

wherein SEQ ID NO:527 is a clone designated herein as "DNA76400-2528". 

Figure 528 shows the amino acid sequence (SEQ ID NO:528) derived from the coding sequence of SEQ 
ID NO:527 shown in Figure 527. 

Figure 529 shows a nucleotide sequence (SEQ ID NO:529) of a native sequence PR01787 cDNA, 
15 wherein SEQ ID NO:529 is a clone designated herein as "DNA765 10-2504". 

Figure 530 shows the amino acid sequence (SEQ ID NO:530) derived from the coding sequence of SEQ 
ID NO:529 shown in Figure 529. 

Figure 531 shows a nucleotide sequence (SEQ ID NO:531) of a native sequence PR01556 cDNA, 
wherein SEQ ID NO:531 is a clone designated herein as "DNA76529-I666". 
20 Figure 532 shows the amino acid sequence (SEQ ID NO:532) derived from the coding sequence of SEQ 

ID NO:531 shown in Figure 531. 

Figure 533 shows a nucleotide sequence (SEQ ID NO:533) of a native sequence PR01561 cDNA, 
wherein SEQ ID NO:533 is a clone designated herein as "DNA76538-1670". 

Figure 534 shows the amino acid sequence (SEQ ID NO:534) derived from the coding sequence of SEQ 
25 ID NO:533 shown in Figure 533. 

Figure 535 shows a nucleotide sequence (SEQ ID NO: 535) of a native sequence PRO 1693 cDNA, 
wherein SEQ ID NO:535 is a clone designated herein as a DNA7730M708". 

Figure 536 shows the amino acid sequence (SEQ ID NO:536) derived from the coding sequence of SEQ 
ID NO:535 shown in Figure 535. 
30 Figure 537 shows a nucleotide sequence (SEQ ID NO:537) of a native sequence PR01868 cDNA, 

wherein SEQ ID NO:537 is a clone designated herein as "DNA77624-25I5". 

Figure 538 shows the amino acid sequence (SEQ ID NO:538) derived from the coding sequence of SEQ 
ID NO:537 shown in Figure 537. 

Figure 539 shows a nucleotide sequence (SEQ ID NO:539) of a native sequence PRO1890 cDNA, 
35 wherein SEQ ID NO:539 is a clone designated herein as "DNA79230-2525". 

Figure 540 shows the amino acid sequence (SEQ ID NO: 540) derived from the coding sequence of SEQ 
ID NO:539 shown in Figure 539. 
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i 

Figure 541 shows a nucleotide sequence (SEQ ID NO:541) of a native sequence PRO 1887 cDNA, 
wherein SEQ ID NO:541 is a clone designated herein as "DNA79862-2522". 

Figure 542 shows the amino acid sequence (SEQ ID NO:542) derived from the coding sequence of SEQ 
ID NO:541 shown in Figure 541. 

Figure 543 shows a nucleotide sequence (SEQ ID NO: 543) of a native sequence PR04353 cDNA, 
5 wherein SEQ ID NO:543 is a clone designated herein as "DNA801 45-2594". 

Figure 544 shows the amino acid sequence (SEQ ID NO:544) derived from the coding sequence of SEQ 
ID NO:543 shown in Figure 543. 

Figure 545 shows a nucleotide sequence (SEQ ID NO:545) of a native sequence PRO 1801 cDNA, 
wherein SEQ ID NO:545 is a clone designated herein as "DNA83500-2506". 
10 Figure 546 shows the amino acid sequence (SEQ ID NO:546) derived from the coding sequence of SEQ 

ID NO:545 shown in Figure 545. 

Figure 547 shows a nucleotide sequence (SEQ ID NO:547) of a native sequence PR04357 cDNA, 
wherein SEQ ID NO:547 is a clone designated herein as "DNA849 17-2597". 

Figure 548 shows the amino acid sequence (SEQ ID NO:548) derived from the coding sequence of SEQ 
15 ID NO:547 shown in Figure 547. 

Figure 549 shows a nucleotide sequence (SEQ ID NO:549) of a native sequence PRO4302 cDNA, 
wherein SEQ ID NO:549 is a clone designated herein as "DNA922 18-2554". 

Figure 550 shows the amino acid sequence (SEQ ID NO:550) derived from the coding sequence of SEQ 
ID NO:549 shown in Figure 549. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
I. Definitions 

The terms "PRO polypeptide" and "PRO" as used herein and when immediately followed by a 
numerical designation refer to various polypeptides, wherein the complete designation (i.e. , PRO/number) refers 

25 to specific polypeptide sequences as described herein. The terms "PRO/number polypeptide" and 
"PRO/number" wherein the term "number" is provided as an actual numerical designation as used herein 
encompass native sequence polypeptides and polypeptide variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety of sources, such as from human tissue types or 
from another source, or prepared by recombinant or synthetic methods. The term "PRO polypeptide" refers to 

30 each individual PRO/number polypeptide disclosed herein. All disclosures in this specification which refer to 
the "PRO polypeptide" refer to each of the polypeptides individually as well as jointly. For example, 
descriptions of the preparation of, purification of, derivation of, formation of antibodies to or against, 
administration of, compositions containing, treatment of a disease with, etc., pertain to each polypeptide of the 
invention individually. The term "PRO polypeptide" also includes variants of the PRO/number polypeptides 

35 disclosed herein. 

A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence 
as the corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be 

35 
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isolated from nature or can be produced by recombinant or synthetic means. The term "native sequence PRO 
polypeptide" specifically encompasses naturally -occurring truncated or secreted forms of the specific PRO 
polypeptide (e.g., an extracellular domain sequence), naturally-occurring variant forms (e.g., alternatively 
spliced forms) and naturally-occurring allelic variants of the polypeptide. In various embodiments of the 
invention, the native sequence PRO polypeptides disclosed herein are mature or full-length native sequence 
5 polypeptides comprising the full-length amino acids sequences shown in the accompanying figures. Start and 
stop codons are shown in bold font and underlined in the figures. However, while the PRO polypeptide 
disclosed in the accompanying figures are shown to begin with methionine residues designated herein as amino 
acid position 1 in the figures, it is conceivable and possible mat other methionine residues located either upstream 
or downstream from the amino acid position 1 in the figures may be employed as the starting amino acid residue 

10 for the PRO polypeptides. 

The PRO polypeptide "extracellular domain" or "ECD" refers to a form of the PRO polypeptide which 
is essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a PRO polypeptide ECD will have 
less than 1% of such transmembrane and/or cytoplasmic domains and preferably, will have less than 0.5% of 
such domains. It will be understood that any transmembrane domains identified for the PRO polypeptides of 

15 the present invention are identified pursuant to criteria routinely employed in the art for identifying that type of 
hydrophobic domain. The exact boundaries of a transmembrane domain may vary but most likely by no more 
than about 5 amino acids at either end of the domain as initially identified herein. Optionally, therefore, an 
extracellular domain of a PRO polypeptide may contain from about 5 or fewer amino acids on either side of the 
transmembrane domain/extracellular domain boundary as identified in the Examples or specification and such 

20 polypeptides, with or without the associated signal peptide, and nucleic acid encoding them, are comtemplated 
by the present invention. 

The approximate location of the "signal peptides" of the various PRO polypeptides disclosed herein are 
shown in the present specification and/or the accompanying figures. It is noted, however, that the C-terminal 
boundary of a signal peptide may vary, but most likely by no more than about 5 amino acids on either side of 

25 the signal peptide C-terminal boundary as initially identified herein, wherein the C-terminal boundary of the 
signal peptide may be identified pursuant to criteria routinely employed in the art for identifying that type of 
amino acid sequence element (e.g., Nielsen et al., Prot. Eng. 10:1-6 (1997) and von Heinje et al., Niicl. Acids. 
Res. 14:4683-4690 (1986)). Moreover, it is also recognized that, in some cases, cleavage of a signal sequence 
from a secreted polypeptide is not entirely uniform, resulting in more than one secreted species. These mature 

30 polypeptides, where the signal peptide is cleaved within no more than about 5 amino acids on either side of the 
C-terminal boundary of the signal peptide as identified herein, and the polynucleotides encoding them, are 
contemplated by the present invention. 

"PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least 
about 80% amino acid sequence identity with a full-length native sequence PRO polypeptide sequence as 

35 disclosed herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a PRO polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of 
a full-length PRO polypeptide sequence as disclosed herein. Such PRO polypeptide variants include, for 

36 
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instance, PRO polypeptides wherein one or more amino acid residues are added, or deleted, at the N- or C- 
terminus of the full-length native amino acid sequence. Ordinarily, a PRO polypeptide variant will have at least 
about 80% amino acid sequence identity, alternatively at least about 81% amino acid sequence identity, 
alternatively at least about 82% amino acid sequence identity, alternatively at least about 83% amino acid 
sequence identity, alternatively at least about 84% amino acid sequence identity, alternatively at least about 85% 
5 amino acid sequence identity, alternatively at least about 86% amino acid sequence identity, alternatively at least 
about 87% amino acid sequence identity, alternatively at least about 88% amino acid sequence identity, 
alternatively at least about 89% amino acid sequence identity, alternatively at least about 90% amino acid 
sequence identity, alternatively at least about 91 % amino acid sequence identity, alternatively at least about 92% 
amino acid sequence identity, alternatively at least about 93 % amino acid sequence identity, alternatively at least 

10 about 94% amino acid sequence identity, alternatively at least about 95% amino acid sequence identity, 
alternatively at least about 96% amino acid sequence identity, alternatively at least about 97% amino acid 
sequence identity, alternatively at least about 98% amino acid sequence identity and alternatively at least about 
99% amino acid sequence identity to a full-length native sequence PRO polypeptide sequence as disclosed herein, 
a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a PRO 

15 polypeptide, with or without the signal peptide, as disclosed herein or any other specifically defined fragment 
of a full-length PRO polypeptide sequence as disclosed herein. Ordinarily, PRO variant polypeptides are at least 
about 10 amino acids in length, alternatively at least about 20 amino acids in length, alternatively at least about 
30 amino acids in length, alternatively at least about 40 amino acids in length, alternatively at least about 50 
amino acids in length, alternatively at least about 60 amino acids in length, alternatively at least about 70 amino 

20 acids in length, alternatively at least about 80 amino acids in length, alternatively at least about 90 amino acids 
in length, alternatively at least about 100 amino acids in length, alternatively at least about 150 amino acids in 
length, alternatively at least about 200 amino acids in length, alternatively at least about 300 amino acids in 
length, or more. 

"Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences identified 
25 herein is defined as the percentage of amino acid residues in a candidate sequence that are identical with the 
amino acid residues in the specific PRO polypeptide sequence, after aligning the sequences and introducing gaps, 
if necessary, to achieve the maximum percent sequence identity, and not considering any conservative 
substitutions as part of the sequence identity. Alignment for purposes of determining percent amino acid 
sequence identity can be achieved in various ways that are within the skill in the art, for instance, using publicly 
30 available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software. Those 
skilled in the art can determine appropriate parameters for measuring alignment, including any algorithms needed 
to achieve maximal alignment over the full length of the sequences being compared. For purposes herein, 
however, % amino acid sequence identity values are generated using the sequence comparison computer program 
ALIGN-2, wherein the complete source code for the ALIGN-2 program is provided in Table 1 below. The 
35 ALIGN-2 sequence comparison computer program was authored by Genentech, Inc. and the source code shown 
in Table 1 below has been filed with user documentation in the U.S. Copyright Office, Washington D.C. , 20559, 
where it is registered under U.S. Copyright Registration No. TXU510087. The ALIGN-2 program is publicly 
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available through Genentech, Inc., South San Francisco, California or may be compiled from the source code 
provided in Table 1 below. The ALIGN-2 program should be compiled for use on a UNIX operating system, 
preferably digital UNIX V4.0D. All sequence comparison parameters are set by the ALIGN-2 program and 
do not vary. 

In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino acid 
5 sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

10 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
ALIGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid residues in 
B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino acid 
sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity of 

15 B to A. As examples of % amino acid sequence identity calculations using this method, Tables 2 and 3 
demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated 
"Comparison Protein" to the amino acid sequence designated "PRO" , wherein "PRO" represents the amino acid 
sequence of a hypothetical PRO polypeptide of interest, "Comparison Protein" represents the amino acid 
sequence of a polypeptide against which the "PRO" polypeptide of interest is being compared, and "X, "Y" and 

20 "Z" each represent different hypothetical amino acid residues. 

Unless specifically stated otherwise , all % amino acid sequence identity values used herein are obtained 
as described in the immediately preceding paragraph using the ALIGN-2 computer program. However, % amino 
acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 computer 
program (Altschul et a!., Methods in Enzvmology 266:460-480 (1996)). Most of the WU-BLAST-2 search 

25 parameters are set to the default values. Those not set to default values, i.e. , the adjustable parameters, are set 
with the following values: overlap span = 1, overlap fraction = 0.125, word threshold (T) = 1 1, and scoring 
matrix = BLOSUM62. When WU-BLAST-2 is employed, a % amino acid sequence identity value is 
determined by dividing (a) the number of matching identical amino acid residues between the amino acid 
sequence of the PRO polypeptide of interest having a sequence derived from the native PRO polypeptide and 

30 the comparison amino acid sequence of interest (i.e. , the sequence against which the PRO polypeptide of interest 
is being compared which may be a PRO variant polypeptide) as determined by WU-BLAST-2 by (b) the total 
number of amino acid residues of the PRO polypeptide of interest. For example, in the statement "a polypeptide 
comprising an the amino acid sequence A which has or having at least 80% amino acid sequence identity to the 
amino acid sequence B", the amino acid sequence A is the comparison amino acid sequence of interest and the 

35 amino acid sequence B is the amino acid sequence of the PRO polypeptide of interest. 

Percent amino acid sequence identity may also be deteimined using the sequence comparison program 
NCBI-BLAST2 (Altschul et ah, Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
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comparison program may be downloaded from http://www.ncbi.nlm.nih.gov or otherwise obtained from the 
National Institute of Health, Bethesda, MD. NCBI-BLAST2 uses several search parameters, wherein all of those 
search parameters are set to default values including, for example, unmask = yes, strand = all, expected 
occurrences = 10, minimum low complexity length = 15/5, multi-pass e-value = 0.01, constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 
5 In situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % amino 

acid sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B 
(which can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino 
acid sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

10 100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLAST2 in that program's alignment of A and B, and where Y is the total number of amino acid residues 
in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino 
15 acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity 
of B to A. 

"PRO variant polynucleotide" or "PRO variant nucleic acid sequence" means a nucleic acid molecule 
which encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid 
sequence identity with a nucleotide acid sequence encoding a full-length native sequence PRO polypeptide 

20 sequence as disclosed herein, a full-length native sequence PRO polypeptide sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal peptide, as 
disclosed herein or any other fragment of a full-length PRO polypeptide sequence as disclosed herein. 
Ordinarily, a PRO variant polynucleotide will have at least about 80% nucleic acid sequence identity, 
alternatively at least about 81 % nucleic acid sequence identity, alternatively at least about 82% nucleic acid 

25 sequence identity, alternatively at least about 83 % nucleic acid sequence identity, alternatively at least about 84 % 
nucleic acid sequence identity, alternatively at least about 85% nucleic acid sequence identity, alternatively at 
least about 86% nucleic acid sequence identity, alternatively at least about 87% nucleic acid sequence identity, 
alternatively at least about 88% nucleic acid sequence identity, alternatively at least about 89% nucleic acid 
sequence identity, alternatively at least about 90 % nucleic acid sequence identity, alternatively at least about 9 1 % 

30 nucleic acid sequence identity, alternatively at least about 92% nucleic acid sequence identity, alternatively at 
least about 93% nucleic acid sequence identity, alternatively at least about 94% nucleic acid sequence identity, 
alternatively at least about 95% nucleic acid sequence identity, alternatively at least about 96% nucleic acid 
sequence identity , alternatively at least about 97 % nucleic acid sequence identity, alternatively at least about 98 % 
nucleic acid sequence identity and alternatively at least about 99% nucleic acid sequence identity with a nucleic 

35 acid sequence encoding a full-length native sequence PRO polypeptide sequence as disclosed herein, a full-length 
native sequence PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain 
of a PRO polypeptide, with or without the signal sequence, as disclosed herein or any other fragment of a full- 
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length PRO polypeptide sequence as disclosed herein. Variants do not encompass the native nucleotide 
sequence. 

Ordinarily, PRO variant polynucleotides are at least about 30 nucleotides in length, alternatively at least 
about 60 nucleotides in length, alternatively at least about 90 nucleotides in length, alternatively at least about 
120 nucleotides in length, alternatively at least about 150 nucleotides in length, alternatively at least about 180 
5 nucleotides in length, alternatively at least about 210 nucleotides in length, alternatively at least about 240 
nucleotides in length, alternatively at least about 270 nucleotides in length, alternatively at least about 300 
nucleotides in length, alternatively at least about 450 nucleotides in length, alternatively at least about 600 
nucleotides in length, alternatively at least about 900 nucleotides in length, or more. 

"Percent (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences 

10 identified herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the 
nucleotides in the PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, if 
necessary, to achieve the maximum percent sequence identity. Alignment for purposes of determining percent 
nucleic acid sequence identity can be achieved in various ways that are within the skill in the art, for instance, 
using publicly available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) 

15 software. For purposes herein, however, % nucleic acid sequence identity values are generated using the 
sequence comparison computer program AL1GN-2, wherein the complete source code for the ALIGN-2 program 
is provided in Table 1 below. The ALIGN-2 sequence comparison computer program was authored by 
Genentech, Inc. and the source code shown in Table 1 below has been filed with user documentation in the U.S. 
Copyright Office, Washington D.C., 20559, where it is registered under U.S. Copyright Registration No. 

20 TXU5 10087. The ALIGN-2 program is publicly available through Genentech, Inc., South San Francisco, 
California or may be compiled from the source code provided in Table 1 below. The ALIGN-2 program should 
be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence comparison 
parameters are set by the ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is employed for nucleic acid sequence comparisons, the % nucleic acid 

25 sequence identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which 
can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 



100 times the fraction W/Z 

30 

where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 
in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be 
appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to 
35 C. As examples of % nucleic acid sequence identity calculations, Tables 4 and 5, demonstrate how to calculate 
the % nucleic acid sequence identity of the nucleic acid sequence designated "Comparison DNA" to the nucleic 
acid sequence designated "PRO-DNA", wherein "PRO-DNA" represents a hypothetical PRO-encoding nucleic 
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acid sequence of interest, "Comparison DNA" represents the nucleotide sequence of a nucleic acid molecule 
against which the "PRO-DNA" nucleic acid molecule of interest is being compared, and "N", "L" and "V" each 
represent different hypothetical nucleotides. 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are obtained 
as described in the immediately preceding paragraph using the ALIGN-2 computer program. However, % 
5 nucleic acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 
computer program (Altschul et ai. ? Methods in Enzvmologv 266:460-480 (1996)). Most of the WU-BLAST-2 
search parameters are set to the default values. Those not set to default values, i.e., the adjustable parameters, 
are set with the following values: overlap span = 1, overlap fraction = 0.125, word threshold (T) = 1 1, and 
scoring matrix = BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acid sequence identity value 

10 is determined by dividing (a) the number of matching identical nucleotides between the nucleic acid sequence 
of the PRO polypeptide-encoding nucleic acid molecule of interest having a sequence derived from the native 
sequence PRO polypeptide-encoding nucleic acid and the comparison nucleic acid molecule of interest (i.e., the 
sequence against which the PRO polypeptide-encoding nucleic acid molecule of interest is being compared which 
may be a variant PRO polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleotides 

15 of the PRO polypeptide-encoding nucleic acid molecule of interest. For example, in the statement "an isolated 
nucleic acid molecule comprising a nucleic acid sequence A which has or having at least 80% nucleic acid 
sequence identity to the nucleic acid sequence B", the nucleic acid sequence A is the comparison nucleic acid 
molecule of interest and the nucleic acid sequence B is the nucleic acid sequence of the PRO polypeptide- 
encoding nucleic acid molecule of interest. 

20 Percent nucleic acid sequence identity may also be determined using the sequence comparison program 

NCBI-BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded from hnp://www.ncbi.nlm.nih.gov or otherwise obtained from the 
National Institute of Health, Bethesda, MD. NCBI-BLAST2 uses several search parameters, wherein all of those 
search parameters are set to default values including, for example, unmask ~ yes, strand = all, expected 

25 occurrences = 10, minimum low complexity length = 15/5, multi-pass e-value = 0.01 , constant for multi-pass 
= 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid sequence 
identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 

30 sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

100 times the fraction W/Z 

where W is the number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
35 BLAST2 in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will 
be appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to 
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C. 

In other embodiments, PRO variant polynucleotides are nucleic acid molecules that encode an active 
PRO polypeptide and which are capable of hybridizing, preferably under stringent hybridization and wash 
conditions, to nucleotide sequences encoding a full-length PRO polypeptide as disclosed herein. PRO variant 
polypeptides may be those, that are encoded by a PRO variant polynucleotide. 
5 "Isolated, " when used to describe the various polypeptides disclosed herein, means polypeptide that has 

been identified and separated and/or recovered from a component of its natural environment. Contaminant 
components of its natural environment are materials that would typically interfere with diagnostic or therapeutic 
uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous 
solutes. In preferred embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least 

10 15 residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to 
homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or, preferably, 
silver stain. Isolated polypeptide includes polypeptide in situ within recombinant cells, since at least one 
component of the PRO polypeptide natural environment will not be present. Ordinarily, however, isolated 
polypeptide will be prepared by at least one purification step. 

15 An "isolated" PRO polypeptide-encoding nucleic acid or other polypeptide-encoding nucleic acid is a 

nucleic acid molecule that is identified and separated from at least one contaminant nucleic acid molecule with 
which it is ordinarily associated in the natural source of the polypeptide-encoding nucleic acid. An isolated 
polypeptide-encoding nucleic acid molecule is other than in the form or setting in which it is found in nature. 
Isolated polypeptide-encoding nucleic acid molecules therefore are distinguished from the specific polypeptide- 

20 encoding nucleic acid molecule as it exists in natural cells. However, an isolated polypeptide-encoding nucleic 
acid molecule includes polypeptide-encoding nucleic acid molecules contained in cells that ordinarily express the 
polypeptide where, for example, the nucleic acid molecule is in a chromosomal location different from that of 
natural cells. 

The term "control sequences" refers to DNA sequences necessary for the expression of an operably 
25 linked coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, 
for example, include a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells 
are known to utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic 
acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a 
30 polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or 
enhancer is operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome 
binding site is operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, 
"operably linked" means that the DNA sequences being linked are contiguous, and, in the case of a secretory 
leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is 
35 accomplished by ligation at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide 
adaptors or linkers are used in accordance with conventional practice. 
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The term "antibody" is used in the broadest sense and specifically covers, for example, single anti-PRO 
monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies), anti-PRO antibody 
compositions with polyepitopic specificity, single chain anti-PRO antibodies, and fragments of anti-PRO 
antibodies (see below). The term "monoclonal antibody" as used herein refers to an antibody obtained from a 
population of substantially homogeneous antibodies, i.e. , the individual antibodies comprising the population are 
5 identical except for possible naturally-occurring mutations that may be present in minor amounts. 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and 
generally is an empirical calculation dependent upon probe length, washing temperature, and salt concentration. 
In general, longer probes require higher temperatures for proper annealing, while shorter probes need lower 
temperatures. Hybridization generally depends on the ability of denatured DNA to reanneal when 

10 complementary strands are present in an environment below their melting temperature. The higher the degree 
of desired homology between the probe and hybridizable sequence, the higher the relative temperature which 
can be used. As a result, it follows that higher relative temperatures would tend to make the reaction conditions 
more stringent, while lower temperatures less so. For additional details and explanation of stringency of 
hybridization reactions, see Ausubel et al., Current Protocols in Molecular Biology . Wiley Interscience 

15 Publishers, (1995). 

"Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those 
that: (1) employ low ionic strength and high temperature for washing, for example 0.015 M sodium 
chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a 
denaturing agent, such as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum 

20 albumin/0. 1 % Ficoll/0. 1 % polyvinylpyrrolidone/50mM sodium phosphate buffer at pH 6.5 with 750 mM sodium 
chloride, 75 mM sodium citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaCl, 0.075 M 
sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1 % sodium pyrophosphate, 5 x Denhardt's solution, 
sonicated salmon sperm DNA (50 jig/ml), 0. 1 % SDS, and 10% dextran sulfate at 42°C, with washes at 42°C 
in 0.2 x SSC (sodium chloride/sodium citrate) and 50% formamide at 55 °C, followed by a high-stringency wash 

25 consisting of 0. 1 x SSC containing EDTA at 55 °C. 

"Moderately stringent conditions" may be identified as described by Sarnbrook et al., Molecular 
Cloning: A Laboratory Manual . New York: Cold Spring Harbor Press, 1989, and include the use of washing 
solution and hybridization conditions (e.g., temperature, ionic strength and %SDS) less stringent that those 
described above. An example of moderately stringent conditions is overnight incubation at 37°C in a solution 

30 comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 
7.6), 5 x Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA, 
followed by washing the filters in 1 x SSC at about 37-50 °C. The skilled artisan will recognize how to adjust 
the temperature, ionic strength, etc. as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO 

35 polypeptide fused to a "tag polypeptide" . The tag polypeptide has enough residues to provide an epitope against 
which an antibody can be made, yet is short enough such that it does not interfere with activity of the polypeptide 
to which it is fused. The tag polypeptide preferably also is fairly unique so that the antibody does not 
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substantially cross-react with other epitopes. Suitable tag polypeptides generally have at least six amino acid 
residues and usually between about 8 and 50 amino acid residues (preferably, between about 10 and 20 amino 
acid residues). 

As used herein, the term "immunoadhesin" designates antibody-like molecules which combine the 
binding specificity of a heterologous protein (an "adhesin") with the effector functions of immunoglobulin 
5 constant domains. Structurally, the immunoadhesins comprise a fusion of an amino acid sequence with the 
desired binding specificity which is other than the antigen recognition and binding site of an antibody (i.e., is 
"heterologous"), and an immunoglobulin constant domain sequence. The adhesin part of an immunoadhesin 
molecule typically is a contiguous amino acid sequence comprising at least the binding site of a receptor or a 
ligand. The immunoglobulin constant domain sequence in the immunoadhesin may be obtained from any 
10 immunoglobulin, such as IgG-1 , IgG-2, IgG-3, or IgG-4 subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD 
or IgM. 

"Active" or "activity" for the purposes herein refers to form(s) of a PRO polypeptide which retain a 
biological and/or an immunological activity of native or naturally-occurring PRO, wherein "biological" activity 
refers to a biological function (either inhibitory or stimulatory) caused by a native or naturally-occurring PRO 

1 5 other than the ability to induce the production of an antibody against an antigenic epitope possessed by a native 
or naturally-occurring PRO and an "immunological" activity refers to the ability to induce the production of an 
antibody against an antigenic epitope possessed by a native or naturally -occurring PRO. 

The term "antagonist" is used in the broadest sense, and includes any molecule that partially or fully 
blocks, inhibits, or neutralizes a biological activity of a native PRO polypeptide disclosed herein. In a similar 

20 manner, the term "agonist" is used in the broadest sense and includes any molecule that mimics a biological 
activity of a native PRO polypeptide disclosed herein. Suitable agonist or antagonist molecules specifically 
include agonist or antagonist antibodies or antibody fragments, fragments or amino acid sequence variants of 
native PRO polypeptides, peptides, antisense oligonucleotides, small organic molecules, etc. Methods for 
identifying agonists or antagonists of a PRO polypeptide may comprise contacting a PRO polypeptide with a 

25 candidate agonist or antagonist molecule and measuring a detectable change in one or more biological activities 
normally associated with the PRO polypeptide. 

"Treatment" refers to both therapeutic treatment and prophylactic or preventative measures, wherein 
the object is to prevent or slow down (lessen) the targeted pathologic condition or disorder. Those in need of 
treatment include those already with the disorder as well as those prone to have the disorder or those in whom 

30 the disorder is to be prevented. 

"Chronic" administration refers to administration of the agent(s) in a continuous mode as opposed to 
an acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time. 
"Intermittent" administration is treatment that is not consecutively done without interruption, but rather is cyclic 
in nature. 

35 "Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 

domestic and farm animals, and zoo, sports, or pet animals, such as dogs, cats, cattle, horses, sheep, pigs, goats, 
rabbits, etc. Preferably, the mammal is human. 
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Administration "in combination with" one or more further therapeutic agents includes simultaneous 
(concurrent) and consecutive administration in any order. 

"Carriers" as used herein include pharmaceutical ly acceptable earners, excipients, or stabilizers which 
are nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employed. Often 
the physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically 
5 acceptable carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants including 
ascorbic acid; low molecular weight (less than about 10 residues) polypeptide; proteins, such as serum albumin, 
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides, and other carbohydrates including 
glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt- 
10 forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™, polyethylene glycol (PEG), 
and PLURONICS™. 

"Antibody fragments" comprise a portion of an intact antibody, preferably the antigen binding or 
variable region of the intact antibody. Examples of antibody fragments include Fab, Fab', F(ab') 2 , and Fv 
fragments; diabodies; linear antibodies (Zapata et al., Protein Eng. 8(10): 1057-1062 [1995]); single-chain 

15 antibody molecules; and multispccific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab" 
fragments, each with a single antigen-binding site, and a residual "Fc" fragment, a designation reflecting the 
ability to crystallize readily. Pepsin treatment yields an F(ab') 2 fragment that has two antigen-combining sites 
and is still capable of cross-linking antigen. 

20 "Fv" is the minimum antibody fragment which contains a complete antigen-recognition and -binding 

site. This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 
association. It is in this configuration that the three CDRs of each variable domain interact to define an antigen- 
binding site on the surface of the V H - V L dimer. Collectively, the six CDRs confer antigen-binding specificity 
to the antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs specific 

25 for an antigen) has the ability to recognize and bind antigen, although at a lower affinity than the entire binding 
site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain 
(CHI) of the heavy chain. Fab fragments differ from Fab' fragments by the addition of a few residues at the 
carboxy terminus of the heavy chain CHI domain including one or more cysteines from the antibody hinge 
30 region. Fab'-SH is the designation herein for Fab' in which the cysteine residue(s) of the constant domains bear 
a free thiol group. F(ab') 2 antibody fragments originally were produced as pairs of Fab' fragments which have 
hinge cysteines between them. Other chemical couplings of antibody fragments are also known. 

The "light chains" of antibodies (immunoglobulins) from any vertebrate species can be assigned to one 
of two clearly distinct types, called kappa and lambda, based on the amino acid sequences of their constant 
35 domains. 

Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobulins 
can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and 
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IgM, and several of these may be further divided into subclasses (isotypes), e.g., IgGl , IgG2, IgG3, IgG4, IgA, 
and [gA2. 

"Single-chain Fv" or "sFv" antibody fragments-comprise the V H and V L domains of antibody, wherein 
these domains are present in a single polypeptide chain. Preferably, the Fv polypeptide further comprises a 
polypeptide linker between the V H and V L domains which enables the sFv to form the desired structure for 
antigen binding. For a review of sFv, see Pluckthun in The Pharmacology of M onoclonal Antibodies, vol. 1 13, 
Rosenburg and Moore eds., Springer- Verlag, New York, pp. 269-315 (1994). 

The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which 
fragments comprise a heavy-chain variable domain (V H ) connected to a light-chain variable domain (V J in the 
same polypeptide chain (V„-VJ. By using a linker that is too short to allow pairing between the two domains 
on the same chain, the domains are forced to pair with the complementary domains of another chain and create 
two antigen-binding sites. Diabodies are described more fully in, for example, EP 404,097; WO 93/11161; and 
Hollinger et al., Proc. Natl. Acad. Sci. USA . 90:6444-6448 (1993). 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
component of its natural environment. Contaminant components of its natural environment are materials which 
would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and 
other proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be purified (1) 
to greater than 95% by weight of antibody as determined by the Lowry method, and most preferably more than 
99% by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid 
sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or 
nonreducing conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the antibody 
in situ within recombinant cells since at least one component of the antibody's natural environment will not be 
present. Ordinarily, however, isolated antibody will be prepared by at least one purification step. 

An antibody that "specifically binds to" or is "specific for" a particular polypeptide or an epitope on 
a particular polypeptide is one that binds to that particular polypeptide or epitope on a particular polypeptide 
without substantially binding to any other polypeptide or polypeptide epitope. 

The word "label " when used herein refers to a detectable compound or composition which is conjugated 
directly or indirectly to the antibody so as to generate a "labeled" antibody. The label may be detectable by itself 
(e.g. radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, may catalyze chemical 
alteration of a substrate compound or composition which is detectable. 

By "solid phase" is meant a non-aqueous matrix to which the antibody of the present invention can 
adhere. Examples of solid phases encompassed herein include those formed partially or entirely of glass (e.g. , 
controlled pore glass), polysaccharides (e.g., agarose), poly acryl amides, polystyrene, polyvinyl alcohol and 
silicones. In certain embodiments, depending on the context, the solid phase can comprise the well of an assay 
plate; in others it is a purification column (e.g., an affinity chromatography column). This term also includes 
a discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275,149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 
which is useful for delivery of a drug (such as a PRO polypeptide or antibody thereto) to a mammal. The 
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components of the liposome are commonly arranged in a bilayer formation, similar to the lipid arrangement of 
biological membranes. 

A "small molecule" is defined herein to have a molecular weight below about 500 Daltons. 

An "effective amount" of a polypeptide disclosed herein or an agonist or antagonist thereof is an amount 
sufficient to carry out a specifically stated purpose. An "effective amount" may be determined empirically and 
in a routine manner, in relation to the stated purpose. 
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Table 1 

/* 
* 

* C-C increased from J 2 to 15 

* Z is average of EQ 
5 *B is average of ND 

* match with stop is _M; stop-stop = 0; J (joker) match = 0 
*/ 

Idcfine _M -8 /* value of a match with a stop */ 

10 int _day[26][26] = { 

/* ABCDEFGHIJKLMNOPQRSTUVWXYZ*/ 

/* A */ { 2, 0,-2, 0, 0,^, 1,-1,-1, 0,-1,-2,-1, 0, M, 1, 0,-2, 1, 1, 0, 0,-6, 0,-3, 0}, 

/* B */ { 0, 3,-4, 3, 2,-5, 0, 1,-2, 0, 0,-3,-2, 2,_M,-1, 1, 0, 0, 0, 0,-2,-5, 0,-3, 1}, 

/* C */ {-2,-4,15,-5,-5,-4,-3,-3,-2, 0,-5,-6,-5,-4,_M,-3,-5,-4, 0,-2, 0,-2,-8, 0, 0,-5}, 

15 t*D*t {0,3,-5,4,3,-6, 1, 1,-2,0,0,-4,-3,2, M,-l, 2,-1, 0, 0, 0,-2,-7, 0,-4, 2}, 

/* E */ { 0, 2,-5, 3, 4,-5, 0, 1,-2, 0, 0,-3.-2, 1, M,-l, 2,-1, 0. 0, 0,-2,-7, 0,-4, 3}, 

/* F */ {-4,-5,-4,-6,-5, 9,-5,-2, 1, 0,-5, 2, 0,-4,_M.-5,-5,-4,-3,-3, 0,-1, 0, 0, 7,-5}. 

/* G */ { 1, 0,-3, 1, 0,-5, 5,-2,-3, 0,-2,-4,-3, 0,_M,-l,-l,-3, 1, 0, 0,-1,-7, 0,-5, 0}, 

/* H */ {-1, 1,-3, 1. 1,-2,-2, 6,-2, 0, 0,-2,-2, 2, M, 0, 3, 2,-1,-1, 0,-2,-3, 0, 0, 2}, 

20 {-1,-2,-2,-2,-2, 1,-3,-2, 5,0,-2,2, 2,-2,_M,-2,-2,-2,-l, 0,0, 4,-5, 0,-1,-2}, 

/*}*/ { 0, 0, 0, 0, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 

/* K */ {-1, 0,-5, 0, 0,-5,-2, 0,-2, 0, 5,-3, 0, 1,_M,-1. 1, 3, 0. 0, 0,-2,-3, 0,-4. 0}, 

/* L */ {-2.-3,-6.^.-3, 2,-4,-2, 2, 0,-3. 6. 4,-3, M,-3,-2,-3,-3,-l, 0, 2,-2, 0,-1,-2}, 

/* M */ {-1,-2,-5,-3,-2, 0,-3,-2, 2, 0, 0, 4, 6,-2,_M,-2.-l, 0,-2,-1, 0, 2,-4, 0,-2,-1}, 

25 /* N */ { 0, 2,^1. 2, 1,-4, 0, 2,-2, 0. 1.-3,-2, 2,_M,-1, 1, 0, 1. 0, 0,-2,-4, 0,-2, 1}, 

/* 0 */ {_M,_M,_M,_M,_M,_M, M,_M,_M,_M,_M,_M,_M,_M, 0,_M,_M,_M,_M,_M,_M,_M,_M,_M,_M,_M}, 

/* P */ { 1,-1,-3,-1,-1,-5,-1, 0,-270,-1,-3,-2,-1, M, 6, 0, 0, 1, 0, 0,-1,-6, 0,-5, 0}, 

/*Q*/ {0, 1,-5,2,2,-5,-1,3,-2,0, 1,-2,-1, I,_M, 0, 4, 1,-1,-1, 0,-2,-5, 0,-4. 3}, 

/* R */ . {-2, 0,^.-1,-1,-4,-3, 2,-2, 0. 3,-3, 0, 0,_M, 0, 1, 6, 0.-1, 0,-2, 2, 0,-4, 0}, 

30 /*S*/ { 1,0,0,0,0,-3, 1,-1,-1,0,0,-3,-2, 1,_M, 1,-1,0,2, 1,0,-1,-2,0,-3,0}, 

1*1*1 { 1, 0,-2, 0, 0,-3, 0,-1, 0. 0. 0.-1.-1, 0,_M, 0,-1,-1, 1, 3, 0, 0,-5, 0,-3, 0}, 

/* U */ { 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 0}, 

/* V */ { 0,-2,-2.-2,-2,-1,-1,-2, 4, 0,-2, 2, 2,-2,_M,-l, -2,-2,-1, 0, 0, 4,-6. 0,-2,-2}, 

/* W */ {-6.-5,-8.-7,-7, 0,-7,-3,-5, 0,-3,-2,-4,-4, M.-6.-5, 2,-2,-5, 0,-6,17, 0, 0.-6}, 

35 /* X */ { 0; 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 

/* Y */ {-3,-3, 0,-4,< 7,-5, 0,-1. 0.-4,-1, -2,-2,_M,-5.^ .-4.-3.-3, 0,-2, 0, 0,10,-4}, 

/* Z */ { 0, 1,-5, 2. 3,-5, 0, 2,-2. 0, 0,-2,-1, 1,_M, 0, 3, 0, 0, 0, 0,-2,-6, 0.-4, 4} 
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Table 1 (conn 



10 



15 



20 



^include <stdio.h> 






^include <ctype.h> 






#define MAXJMP 


16 


/* max jumps in a diag */ 


^define MAXGAP 


24 


/* don't continue to penalize gaps larger than this */ 


^define JMPS 


1024 


/* max jmps in an path */ 


^define MX 


4 


/* save if there's at least MX-1 bases since last jmp */ 


^define DMAT 


3 


/* value of matching bases */ 


/Pdefine DMIS 


0 


/* penalty for mismatched bases */ 


^define DINSO 


8 


/* penalty for a gap */ 


^define DINS1 


I 


/* penalty per base */ 


^define PINSO 


8 


/* penalty for a gap */ 


^define PINS1 


4 


/* penalty per residue */ 


struct jmp { 







short 
unsigned short 



x[MAXJMP); 



/* base no. of jmp in seq x */ 
/* limits seq to 2~16-1 */ 
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30 



35 
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struct diag { 








int 


score; 


/* score at last jmp */ 




long 


offset; 


/* offset of prev block */ 




short 


ijmp; 


/* current jmp index */ 


}; 


struct jmp jp; 


/* list of jmps */ 


struct path { 








int 


spc; /" 


' number of leading spaces */ 




short 


n[JMPS];/* size of jmp (gap) */ 


}; 


int 


x[JMPS];/* loc of jmp (last elem before gap) */ 


char 




♦ofile; 


/* output file name */ 


char 




*namex[2J; 


/* seq names: getseqs() */ 


char 




*prog; 


/* prog name for err msgs */ 


char 




*seqx{2j; 


/* seqs: getseqsO */ 


int 




dmax; 


/* best diag: nwO */ 


int 




dmaxO; 


/* final diag */ 


int 




dna; 


/* set if dna: mainO */ 


int 




endgaps; 


/* set if penalizing end gaps */ 


int 




gapx, gapy; 


/* total gaps in scqs */ 


int 




lenO, lcnl; 


/* seq lens */ 


int 




ngapx, ngapy; 


/* total size of gaps */ 


int 




smax; 


/* max score: nw() */ 


int 




*xbm; 


/* bitmap for matching */ 


long 




offset; 


/* current offset in jmp file */ 


struct 


diag 


*dx; 


/* holds diagonals */ 


struct 


path 


pp[2j; 


/* holds path for seqs */ 


char 




*calloc(), *malloc0, 


*index(), *strcpy(); 


char 




*getseqQ. *g_calloc(); 
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Table 1 (conf) 

/* Needleman-Wunsch alignment program 
* 

* usage: progs filel file2 

* where filel and file2 are two dna or two protein sequences. 

* The sequences can be in upper- or lower-case an may contain ambiguity 

* Any lines beginning with ';','>' or '<" are ignored 

* Max file length is 65535 (limited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "align.out" 
* 

* The program may create a tmp file in /tmp to hold info about traceback. 

* Original version developed under BSD 4.3 on a vax 8650 
*/ 

^include "nw.h" 
include "day.h" 

static _dbval[26] = { 

1.14.2. 13,0.0.4, 1 1 ,0,0, 12.0.3, 15,0,0,0,5,6,8,8,7,9,0.10,0 

}; 



_pbval[26] = { 

I, 2|(1< <( , D , -'A'))|(1< <( , N*- , A')). 4, 8, 16, 32, 64, 

128, 256, OxFFFFFFF, 1< < 10, 1< < 1 1, 1< < 12, 1< < 13, 1< < 14, 

1< < 15, 1< < 16, 1< < 17, 1< < 18, 1< < 19, 1< <20, 1< <21, 1< <22, 

1< <23, 1< <24, 1< <25 1(1< <( , E'-*A*))|(1 < <('Q'- , A')) 



main(ac, av) 

bit ac; 
char *av[]; 



prog = av[0]; 
if(ac!=3){ 

fprintf(stderr, "usage: %s filel file2\n", prog); 

fprintf(stderr," where filel and file2 are two dna or two protein sequencesAn"); 
fprintf(stderr,"The sequences can be in upper- or lower-case\n"); 
fprintfiCstderr/Any lines beginning with ';* or *<' are ignored\n"); 
rprintf(stderr," Output is in the file \"align.out\"\n"); 
exit(l); 

} 

namex[0] = av[l]; 

namex[l] - av[2J; 

seqx[0) = getseq(namex[0], &len0); 

seqx[l] = getseq(namex[lj, &lenl); 

xbm = (dna)? .dbval : _pbval; 

endgaps = 0; /* I to penalize endgaps */ 

ofile = "align.out"; /* output file */ 

nwO; /* fill in the matrix, get the possible jmps */ 

readjmpsO; /* get the actual jmps */ 
printO; /* print stats, alignment */ 

cleanup(0); /* unlink any imp files */ 
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Table 1 (conf) 

/* do the alignment, return best score: mainO 

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap, prefer 

* a new gap to extending an ongoing gap, and prefer a gap in seqx 

* to a gap in seq y. 
*/ 

nwQ 



char 


*px, *py; 


/* seqs and ptrs */ 


lot 


*ndely, *dely; 


/* keep track of dely */ 


int 


ndelx, delx; 


/* keep track of delx */ 


int 


*tmp; 


/* for swapping rowO, rowl */ 


int 


mis; 


/* score for each type */ 


int 


insO, insl; 


/* insertion penalties */ 


register 


id; 


/* diagonal index */ 


register 


u; 


/* jmp index */ 


register 


*col0, *coll; 


/* score for curr, last row */ 


register 


xx. yy; 


/* index into seqs */ 



dx = (struct diag *)g_cal1oc("to get diags", lenO+lenl + 1, sizeof(struct diag)); 

ndely = (int *)g_calloc("to get ndely", lenl +1, sizeof(int)); 
dely - (int *)g_calloc("to get dely", lenl + 1, sizeof(int)); 
colO = (int *)g_calloc("to get colO", lenl + 1 , sizeof(int)); 
coll ■ (int *)g_calloc("to get coll lenl + 1, sizeof(int)); 
insO = (dna)? DINSO : PINSO; 
insl = (dna)? DINS1-: PINS1; 

smax = -10000; 
if (endgaps) { 

for (colO[0] = dely[0] = -insO, yy = 1; yy < = lenl; yy+ + ) { 
col0[yy] = delyfyy] = col0[yy-l] - insl; 
ndely [yy) = yy; 

} 

colOtOJ = 0; /* Waterman Bull Math Biol 84 */ 

} 

else 

for (yy = 1; yy < = lenl; yy++) 
delylyy] = -insO; 

/* fill in match matrix 
*/ 

for (px = seqx[0], xx = 1; xx < = lenO; px+ +, xx+ +) { 
/* initialize first entry in col 
*/ 

if (endgaps) { 

if(xx==l) 

coll[0] = delx = -(insO+insl); 

else 

collfO] = delx = colOfO] - insl; 
ndelx = xx; 

} 

else { 

coll[0] = 0; 
delx = -insO; 
ndelx = 0; 

} 
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Table 1 (conf) 

...nw 

for(py = seqxll), yy = 1; yy < - knl; py+ +, yy + +) { 
mis = colO[yy-l]; 
if(dna) 

5 mis + = (xbm[*px- , A']&xbm[*py- , A'])? DMAT : DMIS; 

else 

mis += _day[*px-'A'][*py-'A']; 

/* update penalty for del in x seq; 
10 * favor new del over ongong del 

* ignore MAXGAP if weighting endgaps 
*/ 

if (endgaps 1 1 ndely[yy] < MAXGAP) { 

if (col0[yy] - insO > = dely[yy]) { 
15 delylyy] = coI0[yy] - (insO+insl); 

ndely(yy] = I; 

}else{ 

delylyy] "~ »isl; 
ndely[yy] + + ; 

20 } 
}else{ 

if (colOlyy] - (insO + ins 1 ) > = dely [yy]) { 
delyfyyj = col0[yy] - (insO+insl); 
ndely[yy] = 1; 

25 } else 

ndely[yy] + +; 

} 

/* update penalty for del in y seq; 
30 * favor new del over ongong del 

*/ 

if (endgaps 1 1 ndelx < MAXGAP) { 

if (coll[yy-l] - insO > = delx) { 

delx = coll[yy-l] - (insO+insl); 
35 ndelx = 1; 

}else{ 

delx -= insl; 
nJelx++; 

40 }else{ } 

if (coll [yy-1] - (insO+insl) > = delx) { 
delx = colI[yy-lJ - (insO+insl); 
ndelx = 1; 

} else 

45 ndelx++; 
} 

/* pick the maximum score; we're favoring 

* mis over any del and delx over dely 

50 */ 
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Table 1 (conf) 

id = xx - yy + lenl - 1; 

if (mis > = delx && mis > = delyfyy]) 

col 1 [yy] = mis; 
else if (delx > = delyfyy]) { 

coll[yy] = deU; 

ij = dxfid]. ijmp; 

if (dx[id].jp.n[0] && (!dna 1 1 (ndelx > = MAXJMP 
&& xx > dx[id].jp.x[ij]+MX) 1 1 mis > dxfid]. score +DINS0)) { 
dx[id].ijmp + + ; 
if (++ij >= MAXJMP) { 
writejmps(id); 
ij = dx[id).ijmp = 0; 
dx[id] .offset = offset; 

offset + = sizcof(struct jmp) + sizeof(offset); 

} 

} 

dxfid] jp.nfij] = ndelx; 
dxfid] .jp.xfij] = xx; 
dxfid]. score = delx;~ 

} 

else { 

collfyy] = delyfyy]; 
ij = dxfidj.ijmp; 
if (dx[id].jp.n[0] && (!dna 1 1 (ndelyfyy] > = MAXJMP 

&& xx > dx[id].jp.x[ij]+MX) 1 1 mis > dxfid]. score +DINS0)) { 
dx[id].ijmp+ + ; 
if(++ij > = MAXJMP) { 
writejmps(id); 
ij = dxfidj.ijmp = 0; 
dxlid].offset = offset; 

offset += sizeof(struct jmp) + sizeof(offset); 

} 

} 

dxfid] .jp.nfij] = -ndelyfyy]; 
dxfid] jp.xfij] = xx; 
dxfid]. score = delyfyy]; 

} 

if (xx = - lenO && yy < lenl) { 
/* last col 
*/ 

if (endgaps) 

collfyy] -= insO+insl*(lenl-yy); 
if (collLyy] > sraax) { 

smax = collfyy]; 

dmax = id; 

} 

} 

} 

if (endgaps && xx < lenO) 

collfyy-l] -"= insO + insl*(lenO-xx); 
if (collfyy- 1] > smax) { 

smax = collfyy-l]; 

dmax = id; 

} 

imp = colO; colO = coll; coll - tmp; 

} 

(void) free((char *)ndely); 

(void) free((char *)dely); 

(void) free((char *)col0); 

(void) free((char *)coll); } 
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Table 1 (cont>) 

/* 
* 

* print() - only routine visible outside this module 

5 * static: 

* getmat() - trace back best path, count matches: printQ 

* pr_align() - print alignment of described in array pQ: print() 

* dumpblockO -- dump a block of lines with numbers, stars: pr_align() 

* nums() - put out a number line: dumpblockO 

10 * putlineO - put out a line (name, [numj, seq, [num]): dumpblockO 

* stars() - -put a line of stars: dumpblockO 

* stripnameO - strip any path and prefix from a seqname 
*/ 

15 ^include "nw.h" 

^define SPC 3 

Idefine PLINE 256 /* maximum output line */ 



20 



define P_SPC 3 7* space between name or num and seq */ 
extern _day[26]f26]; 

int olen; /* set output line length */ 

FILE *fx; /* output file */ 



25 printO P rint 
{ 

int Ix, ly, firstgap, lastgap; /* overlap */ 

if ((fx - fopen(ofile, "w")) = = 0) { 
30 fprinrf(stderr,"%s: can't write %s\n", prog, ofile); 

cleanup(l); 

} 

fprintf(fx, "< first sequence: %s (length = %d)\n", namexfO], lenO): 
fprintf(fx, "< second sequence: %s (length = %d)\n\ namex[l], lenl); 
35 olen = 60; 

Ix = lenO; 
ly = lenl; 

firstgap = lastgap = 0; 

if (dmax < lenl - 1) { /* leading gap in x */ 
40 pp[0].spc = firstgap - lenl - dmax -. 1; 

ly -= pp[0].spc; 

} 

else if (dmax > lenl - 1) { /* leading gap in y */ 
pp{l].spc = firstgap = dmax - (lenl - 1); 
45 Ix -= pp[l].spc; 

} 

if (dmaxO < lenO - 1) { /* trailing gap in x */ 
lastgap = lenO - dmaxO -1 ; 
Ix -= lastgap; 

50 } 

else if (dmaxO > lenO - 1) { /* trailing gap in y */ 
lastgap = dmaxO - (lenO - I); 
ly -= lastgap; 

55 getmat(lx, ly, firstgap, lastgap); 

pr_alignO; 
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Table 1 (cont>) 

/* 

* trace back the best path, count matches 
*/ 

static 

5 getmat(lx, ly, firstgap, lastgap) getmat 
int lx, ly; /* "core" (minus endgaps) */ 

int firstgap. lastgap; /* leading trailing overlap */ 

{ 

int nm, K), il, sizO, sizl; 

10 char outx[321; 

double pet; 
register nO.nl; 
register char *p0, *pl; 

15 /* get total matches, score 

*/ 

iO - il = sizO = sizl - 0; 
pO = seqx[0] + ppll].spc; 
pi = seqx[l] + ppfOJ.spc; 
20 nO = pp[l].spc + 1; 

nl = pp[0J.spc + I; 

nm = 0; 

while ( *p0 && *pl ){ 
25 if (sizO) { 

pl + +; 
nl + +; 
sizO-; 

} 

30 else if (sizl) { 

pO+ + ; 
n0++; 
sizl-; 

35 clse{ 

if (xbmrpO-A'J&xbml*?!-^']) 

nm + +; 
if (nO++ =«= pp[0].x[iO]) 

sizO = pplO].n[iO++]; 
40 if(nl + + ==pp[l].x[il]) 

sizl = pp[l].n[il + +]; 

p0++; 
pl + + : 

} 

45 > 

/* pet homology: 

* if penalizing endgaps, base is the shorter seq 

* else, knock off overhangs and take shorter core 
50 */ 

if (endgaps) 

lx = (lenO < lenl)? lenO : lenl; 

else 

lx = (lx < ly)? lx : ly; 
55 pet = 100.*(doublc)nm/(double)lx; 

fprintf(fx, "\n"); 

fprintf(fx, " < %d match%s in an overlap of %d: % .2f percent similarity^", 
nm, (nm = = 1)? : "es", lx, pet); 

60 
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Table 1 (conn 

fprintf(fx, " < gaps in first sequence: %d", gapx); ...getmat 
if (gapx) { 

(void) sprintf(outx, " (%d %s%s)", 
5 ngapx, (dna)? "base": "residue", (ngapx == 1)? "":"$"); 

fprintf(fx,"%s", outx); 

fprintf(fx, ", gaps in second sequence: %d\ gapy); 
if(gapy) { 

10 (void) sprintf(outx, " (%d %s%s)", 

ngapy,(dna)? "base" : "residue", (ngapy == 1)? ":V); 
fprimf(rx,"%s", outx); 

} 

if (dna) 

15 fprinrf(fx, 

"\n< score: %d (match = %d, mismatch - %d, gap penalty = %d + %dper base)\n", 
smax, DMAT, DMIS, DINSO, DINS1); 

else 

rprintf(fx, 

20 "\n< score: %d (Dayhoflf PAM 250 matrix, gap penalty = %d + %d per residue)\n\ 

smax, PINSO, PINS1); 
if (endgaps) 

rprintf(fx, 

"<endgaps penalized, left endgap: %d %s%s, right endgap: %d %s%s\n", 
25 firstgap, (dna)? "base" : "residue", (firstgap == 1)? "" : "s\ 

lastgap, (dna)? "base" : "residue", (lastgap == 1)? "" : "s"); 



30 



else 



fprintf(fx, "< endgaps not penal ized\n"); 



} 

static nm; /* matches in core -- for checking */ 

static Imax; /* lengths of stripped file names */ 

static ijl21; f* jmp index for a path */ 

static nc[2J; /* number at start of current line */ 

35 static ni[2J; /* current elem number - for gapping */ 

static sizJ2]; 

static char *ps[2]; /* ptr to current element */ 

static char *po[2]; /* ptr to next output char slot */ 

static char outf2][P_UNE]; /* output line */ 

40 static char starlP_LINE]; /* set by stars() */ 

/* 

* print alignment of described in struct path ppQ 
*/ 

45 static 

pr.alignO 

fnt nn; /* char count */ 

int more; 
50 register i; 

for (i = 0, lraax = 0; i < 2; i+ +) { 
nn = stripname(namex[i]); 
if (nn > Imax) 
55 Itnax = nn; 

nc[i] - 1; 
ni[i) = 1; 
siz[i] = ijfi] = 0; 
60 ps[i) = seqxli]; 

po[i] = out[i]; } 

56 
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Table 1 (conf) 

for (nn = nm = 0, more = 1 ; more; ) { ...pi* align 

for(i = more - 0; i < 2; i++) { 
/* 

5 * do we have more of this sequence? 

*/ 

if(!*ps[il) 

continue; 

10 more++; 

if (pp[i].spc) { /* leading space */ 
*po[i] + + = ' 
pp[ij.spc--; 

15 } 

else if (sizlij) { /* in a gap */ 
*po[i] + + - 
siz[i]-; 

> 

20 else { /* we're putting a seq element 

V 

*pom = *Ps[i], 
if (islower(*ps[iJ)) 

*ps[i] = touppcr(*pslil); 

25 po[i] + +; 

ps[i] + + ; 

I* 

* are we at next gap for this seq? 

30 •/ 

if(ni[i]==pp[i).x[ij[il]){ 
/* 

* we need to merge all gaps 

* at this location 

35 •/ 

siz[i) = pp[i].n[ij[il++]; 
while (ni[i] == pp[i].x[ij[i]]) 

siz[i] += pp[i].n[ij[i]++); 

} 

40 ni[i]+ + ; 

} 

} 

if (+ +nn = «= olen 1 1 Imore && nn) { 
dumpblock(); 

45 for(i = 0; i < 2; i++) 

po[i] = out[i]; 

nn = 0; 

} 

} 

50 } 
/* 

* dump a block of lines, including numbers, stars: pr alignO 
*/ 

55 static 

dumpbiocko dumpblock 

{ 

register i; 

60 for(i = 0; i < 2; i++) 

*po[iJ~ - *\0'; 
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...dumpblock 

(void) putc('\n\ fx); 
for(i = 0; i < 2; { 
5 if (*out[i] && (*outfi] != ' ' 1 1 *(po[i]) !=")){ 

if (i ==0) 

nums(i); 
if(i - =0&& *out[l]) 
starsO; 

10 putline(i); 

if (i == 0&&*out[I]) 

fprinrf(fx, star); 
if(i== 1) 

nums(i); 

15 } 
} 

} 
/* 

20 * put out a number line: dumpblock() 
*/ 

static 

nums(ix) nUmS 
int ix; /* index in out[J holding seq line */ 



25 { 



char nline[P_LINE]; 

register i, j; 

register char *pn, *px, *py; 



. 30 for (pn = nline, i = 0; i < lmax+P_SPC; i++. pn+ +) 

*pn = ' '; 

for (i = nc[ix], py = out[ix]; *py; py+ +, pn+ +) { 

if(*py==" || *py =='-■) 

*pn — " ; 

35 e!se{ 

if Ci*10 0 1 1 (i == 1 && ncfixl != 1)) { 
j = (i < 0)? -i : i; 
for(px = p*j;j/= 10, px--) 
*px - j%10 +,'0'; 

40 if(i<0) 

*px «= 

} 

else 

*pn = 1 '; 

45 i++; 

} 

} 

*pn = '\0'; 
nc[ix] « i; 

50 for (pn = nline; *pn; pn+ +) 

(void) putc(*pn, fx); 
(void)putcOn\ fx); 

} 

55 /* 

* put out a line (name, fnum], seq, Inum]): dumpblockO 
*/ 

static 

podtaXW P utline 
60 int ix; { 
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Table 1 (conn 



register char *px; 

for(px - namex[ix], i = 0; *px&& *px != px+ + , i++) 

(void) putc(*px, fx); 
for (; i < lmax + P_SPC; i++) 

(void) putc(' ', fx); 



/* these count from 1 : 

* niQ is current element (from 1) 

* nc[] is number at start of current line 
*/ 

15 for (px = out[ix]; *px; px+ +) 

(void) putc(*px&0x7F, fx); 
(void) putc('\n\ fx); 



20 



{ 



int i; 

register char *p0, *pl, cx, *px; 



30 if <!*out[0] 1 1 (*out[0] -« ' ' && *(po[0]) == ") 1 1 

!*outfl] 1 1 (*out[l] = = " && *(po[l]) = ='■)) 



px = star; 

for(i = lmax+P_SPC; i; i--) 
35 *px++ = ' '; 

for(p0 =out[01, pi =out[l]; *p0 && *pl; p0++, pl + +) { 
if (isalpha(*pO) && isalpha(*pl)) { 

40 if (xbm[*pO-A , ]&xbra[*pl- , A , ]){ 

cx = 
nm+ + ; 

} 

else if (!dna&& dayrpO-'A'Jt^l-'A'] > 0) 
45 cx - V; 

else 

cx = ' '; 

} 

else 

50 cx = ' '; 

*px+ + = cx; 

} 

*px + + = '\n*; 
*px = '\0'; 

55 } 



...putline 



/* 

* put a line of stars (seqs always in out[0], out[l]): dumpblockO 
*/ 

static 

25 starsQ StarS 



60 
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Table 1 (conf) 

/* 

* strip path or prefix from pn, return len: pr_alignQ 
*/ 

static 

smpnameCpn) Stripname 
char *pn; /* file name (may be path) */ 



{ 



register char *px, *py; 



10 py = 0; 

for (px = pn; *px; px+ +) 
if <*px ==V) 

py = px + 1; 

if(py) 

15 (void) strcpy(pn, py); 

return(strlen(pn)); 
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Table 1 (conf) 

/* 

* cleanupO — cleanup any tmp file 

* getseqO - read in seq, set dna, len, maxlen , 

* g_catlocO - calloc() with error checkin 

* readjmpsO ~ get the good jmps, from tmp file if necessary 

* writejmpsO - write a filled array of jmps to a imp file: nw() 
*/ 

# include "nw.h" 
#include <sys/file.h> 

char *jname = "/tmp/homgXXXXXX"; /* tmp file for jmps •/ 

FILE *fj; 



int cleanupO; '* c leanu P file *' 

15 long lseek(); 

/* 

* remove any tmp file if we blow 
*/ 

20 cleanup^ cleanup 

int i; 

{ 

if(fj) 

(void) unlink(jname); 

25 exit(i); 
} 

/* 

* read, return ptr to seq, set dna, len, maxlen 
30 * skip lines starting with ';','<', or ' > * 

* seq in upper or lower case 
*/ 

char * 

getseq(file, len) 
35 char *file; /* file name */ 

int *len; /* seq len */ 



{ 



char line[1024], *pseq; 

register char *px, *py; 



40 int natgc, tlen; 

FILE *fp; 

if ((fp s fopen(file,"r-)) = = 0) { 

fprintf(stderr,"%s: can't read %s\n", prog, file); 
45 exit(I); 
} 

tlen = natgc = 0; 

while (fgetsdine, 1024, fp)) { 

if(*line == ';' j| *line == '<* J| 'line == *>') 
50 continue; 

for (px = line; *px != '\n'; px++) 

if (isupper(*px) || islower(*px)) 
tlen++; 

55 ((pseq = malloc((unsigned)(Uen+6))) = = 0) { 

Iprintf(stderr,"%s: malloc() failed to get %d bytes for %s\n\ prog, Uen+6, file); 
exit(l); 

} 

pseq[0] - pseq[l] = pseq[2] = pseq[3] = *\0'; 

60 
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..getseq 



py = pseq + 4; 
*len = tlen; 
rewind(fp); 

while (fgetsdine, 1024, fp)) { 

if(*line = =';'! I *K™ • 



|| *line = ='>') 



for (px «■ line; *px != '\n'; px+ + ) { 
if (isupper(*px)) 

*py+ + = *px; 
else if (islower(*px)) 

*py+ + = toupper(*px); 
if (index( "ATGCU" , *(py- 1 ))) 

natgc+ + ; 

} 



} 



} 

*py++ = '\0'; 

*py = '\0'; 

(void) fclose(fp); 

dna = natgc > (tlen/3); 

return(pseq+4); 



char * 

g_caIloc(msg, nx, sz) 

char *msg; 
int nx, sz; 



g_calloc 



/* program, calling routine */ 
/* number and size of elements */ 



{ 



char 



*px, *calloc(); 



= 0){ 



if ((px = calloc((unsigned)nx, (unsigned)sz)) • 
if(*msg){ 

fprintf(stderr, "%s: g_calIoc() railed %s (n=%d, sz=%d)\n", prog, msg, nx, sz); 
exit(l); 

} 

> 

rcturn(px); 



* get final jmps from dx[] or tmp file, set ppD, reset dmax: main() 



readjmpsO 
{ 



readjmps 



int fd = -1; 

int siz, i0.il; 

register i, j, xx; 



if(Q){ 



} 

for(i ■ 



(void) fclose(fj); 

if ((fd = open(jname, 0_RDONLY, 0)) < 0) { 

fprintf(stderr, "%s: can't opcnO %s\n", prog, jname); 
cleanup 1); 

} 

i0 = il = 0, dmaxO - dmax, xx = lenO; ;> + +){ 
while (1){ 

for (j = dx[dmax].ijmp; j > = 0 && dx[dmaxj.jp.x[j] > = xx; j-) 
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...readjmps 

if (j < 0 && dx[dmax]. offset && fj) { 

(void) lseek(fd, dx[dmax]. offset, 0); 

(void) read(fd, (char *)&dx[dmaxj.jp, sizeof(struct jmp)); 

(void) read(fd, (char *)&dx[dmaxj. offset, sizeof(dx[dmax]. offset)); 

dx[dmax].ijmp = MAXJMP-1; 

} 

else 

break; 



10 } 

if(i > = JMPS){ 

fprintf(stderr, "%s: too many gaps in alignment\n\ prog); 
cleanup(l); 

15 if 0 > = 0) { 

siz = dx[dmax].jp.nrj]; 
xx = dx[dmax].jp.x(jj; 
dmax + = siz; 

if (siz < 0) { /* gap in second seq */ 

20 pp[l]n[il] = -siz; 

xx + = siz; 

/* id = xx - yy + lenl - 1 
*/ 

pp[l].x[il] = xx - dmax + lenl - 1; 
25 gapy+ + ; 

ngapy -= siz; 
/* ignore MAXGAP when doing endgaps */ 

siz = (-siz < MAXGAP j | endgaps)? -siz : MAXGAP; 
il + +; 

30 } 

else if (siz > 0) { /* gap in first seq */ 
pp[0].n[i0] = siz; 
pp[0).x[i0] = xx; 
gapx+ + ; 

35 ngapx += siz; 

/* ignore MAXGAP when doing endgaps */ 

siz = (siz < MAXGAP 1 1 endgaps)? siz : MAXGAP; 
i0+ + ; 

} 

40 } 

else 

break; 

} 

45 /* reverse the order of jmps 

*/ 

for (| = 0, i0-; j < iO; j+ +, i0~) { 

i = pp[0].n[j]; pp[0].n[j] = pp[0].n(i01; pp[0].n[i0] = i; 
i = PPlOJ.xUl; PPIOJ.xU] = pp[0].x[i0]; pp[0].x[i0] = i; 

50 } 

forfl = 0, < il-) { 

i = PP[I3 n[j]; ppUl-naj = pp[l].nfil]; pp[l].nni] = i; 
i = PPtU-xUl; ppm.x(j] - PPtl].x[il]; pp[H.x[it] = i; 

55 if(fd> = 0) 

(void) close(fd); 

if(fj){ 

(void) unlink(jname); 
fj = 0; 

60 offset = 0; 

} > 
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/* 

* wriie a filled jmp struct offset of the prev one (if any): nw() 
*/ 

5 writejmps(ix) writejmps 

int ix; 

{ 

char *mktemp(); 
10 if(!fj){ 

if (mktemp(jname) < 0) { 

fprintf(stderr, "%s: can't mktempO %s\n", prog, jname); 
cleanup(l); 

} 

15 if ((fj = fopen(jname, "w")) = = 0) { 

fprintf(stderr, "%s: can't write %s\n\ prog, jname); 
exit(l); 

} 

20 (void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj); 

(void) fwrite((char *)&dx[ix]. offset, sizeof(dx[ix]. offset), 1, fj); 
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Table 2 

PRO XXXXXXXXXXXXXXX (Length = 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length - 12 amino acids) 

5 % amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

10 5 divided by 15 = 33.3% 

Table 3 

15 PRO XXXXXXXXXX (Length = 10 amino acids) 

Comparison Protein XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

% amino acid sequence identity = 

20 (the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

5 divided by 10 = 50% 
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Table 4 

PRO-DNA NNNNNNNNNNNNNN (Length - 14 nucleotides) 

Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

5 % nucleic acid sequence identity = 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

10 6 divided by 14 = 42.9% 



Table 5 

15 PRO-DNA • NNNNNNNNNNNN (Length = 1 2 nucleotides) 

Comparison DNA NNNNLLLVV (Length = 9 nucleotides) 

% nucleic acid sequence identity - 

20 (the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

4 divided by 12 = 33.3% 
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II. Compositions and Methods of the Invention 

A. Full-Length PRO Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO polypeptides. In particular, cDNAs encoding various PRO 
polypeptides have been identified and isolated, as disclosed in further detail in the Examples below. It is noted 
5 that proteins produced in separate expression rounds may be given different PRO numbers but the UNQ number 
is unique for any given DNA and the encoded protein, and will not be changed. However, for sake of 
simplicity, in the present specification the protein encoded by the full length native nucleic acid molecules 
disclosed herein as well as all further native homologues and variants included in the foregoing definition of 
PRO, will be referred to as "PRO/number", regardless of their origin or mode of preparation. 

1 0 As disclosed in the Examples below, various cDNA clones have been deposited with the ATCC. The 

actual nucleotide sequences of those clones can readily be determined by the skilled artisan by sequencing of the 
deposited clone using routine methods in the art. The predicted amino acid sequence can be determined from 
the nucleotide sequence using routine skill. For the PRO polypeptides and encoding nucleic acids described 
herein, Applicants have identified what is believed to be the reading frame best identifiable with the sequence 

15 information available at the time. 

B. PRO Polypeptide Variants 

In addition to the full-length native sequence PRO polypeptides described herein, it is contemplated that 
PRO variants can be prepared- PRO variants can be prepared by introducing appropriate nucleotide changes into 

20 the PRO DNA, and/or by synthesis of the desired PRO polypeptide. Those skilled in the art will appreciate that 
amino acid changes may alter post-translational processes of the PRO, such as changing the number or position 
of glycosylation sites or altering the membrane anchoring characteristics. 

Variations in the native full-length sequence PRO or in various domains of the PRO described herein, 
can be made, for example, using any of the techniques and guidelines for conservative and non-conservative 

25 mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a substitution, deletion or 
insertion of one or more codons encoding the PRO that results in a change in the amino acid sequence of the 
PRO as compared with the native sequence PRO. Optionally the variation is by substitution of at least one amino 
acid with any other amino acid in one or more of the domains of the PRO. Guidance in determining which 
amino acid residue may be inserted, substituted or deleted without adversely affecting the desired activity may 

30 be found by comparing the sequence of the PRO with that of homologous known protein molecules and 
minimizing the number of amino acid sequence changes made in regions of high homology. Amino acid 
substitutions can be the result of replacing one amino acid with another amino acid having similar structural 
and/or chemical properties, such as the replacement of a leucine with a serine, i.e., conservative amino acid 
replacements. Insertions or deletions may optionally be in the range of about 1 to 5 amino acids. The variation 

35 allowed may be determined by systematically making insertions, deletions or substitutions of amino acids in the 
sequence and testing the resulting variants for activity exhibited by the full-length or mature native sequence. 
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PRO polypeptide fragments are provided herein. Such fragments may be truncated at the N-terminus 
or C-terminus, or may lack internal residues, for example, when compared with a full length native protein. 
Certain fragments lack amino acid residues that are not essential for a desired biological activity of the PRO 
polypeptide. 

PRO fragments may be prepared by any of a number of conventional techniques. Desired peptide 
5 fragments may be chemically synthesized. An alternative approach involves generating PRO fragments by 
enzymatic digestion, e.g., by treating the protein with an enzyme known to cleave proteins at sites defined by 
particular amino acid residues, or by digesting the DNA with suitable restriction enzymes and isolating the 
desired fragment. Yet another suitable technique involves isolating and amplifying a DNA fragment encoding 
a desired polypeptide fragment, by polymerase chain reaction (PCR). Oligonucleotides that define the desired 
10 termini of the DNA fragment are employed at the 5' and 3' primers in the PCR. Preferably, PRO polypeptide 
fragments share at least one biological and/or immunological activity with the native PRO polypeptide disclosed 
herein. 

In particular embodiments, conservative substitutions of interest are shown in Table 6 under the heading 
of preferred substitutions. If such substitutions result in a change in biological activity, then more substantial 
15 changes, denominated exemplary substitutions in Table 6, or as further described below in reference to amino 
acid classes, are introduced and the products screened. 

Table 6 



20 


Original 


Exemplary 


Preferred 




Residue 


Substitutions 


Substitutions 




Ala (A) 


val; leu; ile 


val 




Arg (R) 


lys; gin; asn 


lys 


25 


Asn (N) 


gin; his; lys; arg 


gin 




Asp (D) 


glu 


glu 




Cys (C) 


ser 


ser 




Gin (Q) 


asn 


asn 




Glu (E) 


asp 


asp 


30 


Gly (G) 


pro; ala 


ala 




His (H) 


asn; gin; lys; arg 


arg 




He (I) 


leu; val; met; ala; phe; 








norleucine 


leu 




Leu (L) 


norleucine; ile; val; 




35 




met; ala; phe 


ile 




Lys(K) 


arg; gin; asn 


arg 




Met (M) 


leu; phe; ile 


leu 




Phe (F) 


leu; val; ile; ala; tyr 


leu 




Pro (P) 


ala 


ala 


40 


Ser (S) 


thr 


thr 




Thr(T) 


ser 


ser 




Trp (W) 


tyr; phe 


tyr 




Tyr(Y) 


trp; phe; thr; ser 


phe 




Val (V) 


ile; leu; met; phe; 




45 




ala; norleucine 


leu 
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Substantial modifications in function or immunological identity of the PRO polypeptide are accomplished 
by selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide 
backbone in the area of the substitution, for example, as a sheet or helical conformation, (b) the charge or 
hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues 
are divided into groups based on common side-chain properties: 
5 (1) hydrophobic: norleucine, met, ala, val, leu, ile; 

(2) neutral hydrophilic: cys t ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly, pro; and 
10 (6) aromatic: trp, tyr, phe. 

Non-conservative substitutions will entail exchanging a member of one of these classes for another class. 
Such substituted residues aJso may be introduced into the conservative substitution sites or, more preferably, into 
the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
15 directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et al. , Nucl. 
Acids Res. . 13:4331 (1986); Zoller et al., Nucl. Acids Res. . J0:6487 (1987)), cassette mutagenesis [Wells et 
al., Gene . 34:315 (1985)], restriction selection mutagenesis [Wells et al.. Philos. Trans. R. Soc. London SerA , 
312:415 (1986)] or other known techniques can be performed on the cloned DNA to produce the PRO variant 
DNA. 

20 Scanning amino acid analysis can also be employed to identify one or more amino acids along a 

contiguous sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. Such 
amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid 
among this group because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main- 
chain conformation of the variant [Cunningham and Wells, Science . 244: 1081-1085 (1989)]. Alanine is also 

25 typically preferred because it is the most common amino acid. Further, it is frequently found in both buried and 
exposed positions [Creighton, The Proteins . (W.H. Freeman & Co., N.Y.); Cholhia, J. Mol. Biol., 150:1 
(1976)]. If alanine substitution does not yield adequate amounts of variant, an isoteric amino acid can be used. 

C. Modifications of PRO 

30 Covalent modifications of PRO are included within the scope of this invention. One type of covalent 

modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic derivatizing 
agent that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO. 
Derivatization with bifunctional agents is useful, for instance, for crosslinking PRO to a water-insoluble support 
matrix or surface for use in the method for purifying anti-PRO antibodies, and vice-versa. Commonly used 

35 crosslinking agents include, e.g . , 1 , l-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydroxysuccinimide 
esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl 
esters such as 3,3 , -dithiobis(succinimidylpropionate), bifunctional maleimides such as bis-N-maleimido-1,8- 
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octane and agents such as methyl-3-[(p-azidophenyl)dithio]propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl 
groups of seryl or threony! residues, methylation of the a-amino groups of lysine, arginine, and histidine side 
chains [T.E. Creighton, Proteins: Structure and Mole cular Properties. W.H. Freeman & Co., San Francisco, 
5 pp. 79-86 (1983)], acetylation of the N -terminal amine, and amidation of any C-terminal carboxyl group. 

Another type of covalent modification of the PRO polypeptide included within the scope of this 
invention comprises altering the native glycosylation pattern of the polypeptide. "Altering the native 
glycosylation pattern" is intended for purposes herein to mean deleting one or more carbohydrate moieties found 
in native sequence PRO (either by removing the underlying glycosylation site or by deleting the glycosylation 
10 by chemical and/or enzymatic means), and/or adding one or more glycosylation sites that are not present in the 
native sequence PRO. In addition, the phrase includes qualitative changes in the glycosylation of the native 
proteins, involving a change in the nature and proportions of the various carbohydrate moieties present. 

Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine 
15 or threonine residues to the native sequence PRO (for O-linked glycosylation sites). The PRO amino acid 
sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA 
encoding the PRO polypeptide at preselected bases such that codons are generated that will translate into the 
desired amino acids. 

Another means of increasing the number of carbohydrate moieties on the PRO polypeptide is by 
20 chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g. , 
in WO 87/05330 published 11 September 1987, and in Aplin and Wriston, CRCCrit. Rev. Biochem. . pp. 259- 
306 (1981). 

Removal of carbohydrate moieties present on the PRO polypeptide may be accomplished chemically 
or enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets 
25 for glycosylation. Chemical dcglycosylation techniques are known in the art and described, for instance, by 
Hakimuddin, et al., Arch. Biochem. Biophvs. . 259:52 (1987) and by Edge et al., Anal. Biochem.. ±18:131 
( 1 98 1 ). Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety 
of endo- and exo-glycosidases as described by Thotakura et al., Meth. Enzvmol. . 138:350 (1987). 

Another type of covalent modification of PRO comprises linking the PRO polypeptide to one of a variety 
30 of nonproteinaceous polymers, e.g., polyethylene glycol (PEG), polypropylene glycol, or polyoxyalkylenes, in 
the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 4,791, 192 or 4,179,337. 

The PRO of the present invention may also be modified in a way to form a chimeric molecule 
comprising PRO fused to another, heterologous polypeptide or amino acid sequence. 

In one embodiment, such a chimeric molecule comprises a fusion of the PRO with a tag polypeptide 
35 which provides an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally placed 
at the amino- or carboxyl- terminus of the PRO. The presence of such epitope-tagged forms of the PRO can be 
detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables the PRO to 
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be readily purified by affinity purification using an anti-tag antibody or another type of affinity matrix that binds 
to the epitope tag. Various tag polypeptides and their respective antibodies are well known in the art. Examples 
include poly-histidine (poly-his) or poly-histidine -glycine (poly-his-gly) tags; the flu HA tag polypeptide and its 
antibody 12CA5 [Field et al., Mol. Cell. Biol. . 8:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, 
G4, B7 and 9E10 antibodies thereto [Evan et al., Molecular and Cellular Biology . 5:3610-3616 (1985)]; and the 
5 Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al., Protein Engineering. 3(6):547- 
553 (1990)]. Other tag polypeptides include the Flag-peptide [Hopp et al., BioTechnology, 6:1204-1210 
(1988)]; the KT3 epitope peptide [Martin et al., Science . 255:192-194 (1992)]; an oc-tubulin epitope peptide 
[Skinner et al., J. Biol. Chem. . 266:15163-15166 (1991)]; and the T7 gene 10 protein peptide tag [Lutz- 
Freyermuth et al., Proc. Natl. Acad. Sci. USA . 87:6393-6397 (1990)]. 

10 In an alternative embodiment, the chimeric molecule may comprise a fusion of the PRO with an 

immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of the chimeric molecule (also 
referred to as an "immunoadhesin"), such a fusion could be to the Fc region of an IgG molecule. The Ig fusions 
preferably include the substitution of a soluble (transmembrane domain deleted or inactivated) form of a PRO 
polypeptide in place of at least one variable region within an Ig molecule. In a particularly preferred 

15 embodiment, the immunoglobulin fusion includes the hinge, CH2 and CH3, or the hinge, CHI , CH2 and CH3 
regions of an IgGl molecule. For the production of immunoglobulin fusions see also US Patent No. 5,428, 130 
issued June 27, 1995. 



D. Preparation of PRO 

20 The description below relates primarily to production of PRO by culturing cells transformed or 

transfected with a vector containing PRO nucleic acid. It is, of course, contemplated that alternative methods, 

which are well known in the art, may be employed to prepare PRO. For instance, the PRO sequence, or 

v 

portions thereof, may be produced by direct peptide synthesis using solid-phase techniques [see, e.g., Stewart 
et al., Solid-Phase Peptide Synthesis . W.H. Freeman Co., San Francisco, CA (1969); Merrifield, J. Am. Chem. 
25 Soc,., 85:2149-2154 (1963)]. In vitro protein synthesis may be performed using manual techniques or by 
automation. Automated synthesis may be accomplished, for instance, using an Applied Biosystems Peptide 
Synthesizer (Foster City, CA) using manufacturer's instructions. Various portions of the PRO may be 
chemically synthesized separately and combined using chemical or enzymatic methods to produce the full-length 
PRO. 

30 

1. Isolation of DNA Encoding PRO 
DNA encoding PRO may be obtained from a cDNA library prepared from tissue believed to possess 
the PRO mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be conveniently 
obtained from a cDNA library prepared from human tissue, such as described in the Examples. The PRO- 
35 encoding gene may also be obtained from a genomic library or by known synthetic procedures (e.g. , automated 
nucleic acid synthesis). 
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Libraries can be screened with probes (such as antibodies to the PRO or oligonucleotides of at least 
about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the cDNA 
or genomic library with the selected probe may be conducted using standard procedures, such as described in 
Sambrook et al. , Molecular Cloning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory Press, 
1989). An alternative means to isolate the gene encoding PRO is to use PCR methodology [Sambrook et al., 
5 supra : Dieffenbach et al., PCR Primer: A Laboratory Manual (Cold Spring Harbor Laboratory Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimized. 
The oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library 
being screened. Methods of labeling are well known in the art, and include the use of radiolabels like 32 P-labcled 
10 ATP, biotinylation or enzyme labeling. Hybridization conditions, including moderate stringency and high 
stringency, are provided in Sambrook et al., supra . 

Sequences identified in such library screening methods can be compared and aligned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across 
15 the full-length sequence can be determined using methods known in the an and as described herein. 

Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al., supra, to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 

20 

2. Selection and Transforma tion of Host Cells 
Host cells are transfected or transformed with expression or cloning vectors described herein for PRO 
production and cultured in conventional nutrient media modified as appropriate for inducing promoters, selecting 
transformants, or amplifying the genes encoding the desired sequences. The culture conditions, such as media, 
25 temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. In general, 
principles, protocols, and practical techniques for maximizing the productivity of cell cultures can be found in 
Mammalian Cell Biotechnology: a Practical Approach . M. Butler, ed. (IRL Press, 1991) and Sambrook et al., 



Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily 
30 skilled artisan, for example, CaCl 2 , CaP0 4 , liposome-mediated and electroporation. Depending on the host cell 
used, transformation is performed using standard techniques appropriate to such cells. The calcium treatment 
employing calcium chloride, as described in Sambrook et al., supra , or electroporation is generally used for 
prokaryotes. Infection with Agrobacterium tumefaciens is used for transformation of certain plant cells, as 
described by Shawet al., Gene, 23:315 (1983) and WO 89/05859 published 29 June 1989. For mammalian cells 
35 without such cell walls, the calcium phosphate precipitation method of Graham and van der Eb, Virology, 
52:456-457 (1978) can be employed. General aspects of mammalian cell host system transfections have been 
described in U.S. Patent No. 4,399,216. Transformations into yeast are typically carried out according to the 
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method of Van Solingen et al. , J.Bact. . 130:946 (1977) and Hsiao et al. , Proc. Natl. Acad. Sci. (USA), 76:3829 
(1979). However, other methods for introducing DNA into cells, such as by nuclear microinjection, 
electroporation, bacterial protoplast fusion with intact cells, or polycations, e.g., polybrene, polyomithine, may 
also be used. For various techniques for transforming mammalian cells, see Keown et al., Methods in 
Enzvmologv . 185:527-537 (1990) and Mansour et al.. Nature . 336:348-352 (1988). 
5 Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, 

or higher eukaryote cells . Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative 
or Gram-positive organisms, for example, Enterobacteriaceae such as E . coll. Various E. coli strains are 
publicly available, such as E. coli K12 strain MM294 (ATCC 31,446); E. coli X1776 (ATCC 31,537); E. coli 
strain W3110 (ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include 

10 Enterobacteriaceae such as Escherichia, e.g., E. coli, Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, 
e.g., Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B. 
subtilis and B. licheniformis (e.g., B. licheniformis 41P disclosed in DD 266,710 published 12 April 1989), 
Pseudomonas such as P. aeruginosa, and Streptomyces. These examples are illustrative rather than limiting. 
Strain W3 1 1 0 is one particularly preferred host or parent host because it is a common host strain for recombinant 

15 DNA product fermentations. Preferably, the host cell secretes minimal amounts of proteolytic enzymes. For 
example, strain W31 10 may be modified to effect a genetic mutation in the genes encoding proteins endogenous 
to the host, with examples of such hosts including E. coli W31 10 strain 1A2, which has the complete genotype 
tonA ; E. coli W3110 strain 9E4, which has the complete genotype tonA ptr3; E. coli W31 10 strain 27C7 
(ATCC 55,244), which has the complete genotype tonA ptrSphoA El 5 (argF-lac)169 degP ompTkan'; E. coli 

20 W3110 strain 37D6, which has the complete genotype tonA ptr3 phoA El 5 (argF-lac)169 degP ompT rbs7 
ilvG kan r ; E. coli W3110 strain 40B4, which is strain 37D6 with a non-kanamycin resistant degP deletion 
mutation; and an E. coli strain having mutant periplasmic protease disclosed in U .S. Patent No. 4,946,783 issued 
7 August 1990. Alternatively, in vitro methods of cloning, e.g., PCR or other nucleic acid polymerase 
reactions, are suitable. 

25 In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning 

or expression hosts for PRO-encoding vectors. Saccharomyces cerevisiae is a commonly used lower eukaryotic 
host microorganism. Others include Schizosaccharomyces pombe (Beach and Nurse, Nature, 290: 140 [1981]; 
EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et al., 
Bio/Technology . 9:968-975 (1991)) such as, e.g., K. lactis (MW98-8C, CBS683, CBS4574; Louvencourt et 

30 al., J. Bacteriol. . 154(2):737-742 [1983]), K. fragilis (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. 
wickeramii (ATCC 24,178), K. waltii (ATCC 56,500), K. drosophilamm (ATCC 36,906; Van den Berg et al., 
Bio/Technology . 8:135 (1990)), K. thermotolerans, andK. marxianus; yarrowia (EP 402,226); Pichia pastoris 
(EP 183,070; Sreekrishna et al., J. Basic Microbiol. . 28:265-278 [1988]); Candida; Trichoderma reesia (EP 
244,234); Neurospora crassa (Case et al., Proc. Natl. Acad. Sci. USA . 76:5259-5263 [1979]); Schwanniomyces 

35 such as Schwanniomyces occidental (EP 394,538 published 31 October 1990); and filamentous fungi such as, 
e.g., Neurospora, Penicillium, Tolypocladium (WO 91/00357 published 10 January 1991), and Aspergillus hosts 
such as A. nidulans (Ballance et al., Biochem. Bionhvs. Res. Commun. . 1 12:284-289 [1983]; Tilburn et al., 




PCT/USOO/32678 



Gene . 26:205-221 [1983]; Yelton et aL. Proc. Natl. Acad. Sci. USA . 81 : 1470-1474 [1984]) and A. niger(Ke\\y 
and Hynes, EMBO J. . 4:475-479 [1985]). Methylotropic yeasts are suitable herein and include, but are not 
limited to, yeast capable of growth on methanol selected from the genera consisting of Honsemda, Candida, 
Kloeckera, Pichia, Saccharomyces, Torulopsis, and Rhodotorula. A list of specific species that are exemplary 
of this class of yeasts may be found in C. Anthony, The Biochemistry of Methyl otrophs , 269 (1982). 
5 Suitable host cells for the expression of glycosylated PRO are derived from multicellular organisms. 

Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well as plant 
cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. 
More specific examples include monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); 
human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al., h 
10 Gen Virol. . 36:59 (1977)); Chinese hamster ovary cellsADHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad. 
Sci. USA . 77:4216 (1980)); mouse Sertoli cells (TM4, Mather, Biol. Reprod. , 23:243-251 (1980)); human lung 
cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor (MMT 
060562, ATCC CCL51). The selection of the appropriate host cell is deemed to be within the skill in the art. 

15 3.. Selection and Use of a Replicable Vector 

The nucleic acid (e.g., cDNA or genomic DNA) encoding PRO may be inserted into a replicable vector 
for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. The vector 
may, for example, be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate nucleic acid 
sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an 

20 appropriate restriction endonuclease site(s) using techniques known in the art. Vector components generally 
include, but are not limited to, one or more of a signal sequence, an origin of replication, one or more marker 
genes, an enhancer element, a promoter, and a transcription termination sequence.- Construction of suitable 
vectors containing one or more of these components employs standard ligation techniques which are known to 
the skilled artisan. 

25 The PRO may be produced recombinantly not only directly, but also as a fusion polypeptide with a 

heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific cleavage site 
at the N -terminus of the mature protein or polypeptide. In general, the signal sequence may be a component of 
the vector, or it may be a part of the PRO-encoding DNA that is inserted into the vector. The signal sequence 
may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase, 

30 penicillinase, Ipp, or heat-stable enterotoxin II leaders. For yeast secretion the signal sequence may be, e.g., 
the yeast invertase leader, alpha factor leader (including Saccharomyces and Kluyveromyces a-factor leaders, 
the latter described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C. albicans glucoamylase 
leader (EP 362,179 published 4 April 1990), or the signal described in WO 90/13646 published 15 November 
1990. In mammalian cell expression, mammalian signal sequences may be used to direct secretion of the 

35 protein, such as signal sequences from secreted polypeptides of the same or related species, as well as viral 
secretory leaders. 
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Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate 
in one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. 
The origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2p plasmid 
origin is suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for 
cloning vectors in mammalian cells. 
5 Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 

Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., ampicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
not available from complex media, e.g., the gene encoding D-alanine raceraase for Bacilli. 

An example of suitable selectable markers for mammalian cells are those that enable the identification 
10 of cells competent to take up the PRO-encoding nucleic acid, such as DHFR or thymidine kinase. An 
appropriate host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR activity, 
prepared and propagated as described by Urlaub et al. , Proc. Natl. Acad. Sci, USA . 77:4216 (1980). A suitable 
selection gene for use in yeast is the trp\ gene present in the yeast plasmid YRp7 [Stinchcomb et al., Nature. 
282:39.(1979); Kingsman et al., Gene , 7:141 (1979); Tschemperet al., Gene, 10:157 (1980)]. The trp\ gene 
15 provides a selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, 
ATCC No. 44076 or PEP4-1 [Jones, Genetics . 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO-encoding nucleic 
acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells are well 
known. Promoters suitable for use with prokaryotic hosts include the p-lactamase and lactose promoter systems 
20 [Chang et al., Nature . 275:615 (1978); Goeddel et al., Nature . 281:544 (1979)], alkaline phosphatase, a 
tryptophan (trp) promoter system [Goeddel, Nucleic Acids Res. . 8:4057 (1980); EP 36,776], and hybrid 
promoters such as the tac promoter [deBoer et al., Proc. Natl. Acad. Sci. USA . 80:21-25 (1983)]. Promoters 
for use in bacterial systems also will contain a Shine-Dalgarno (S.D.) sequence operably linked to the DNA 
encoding PRO. 

25 Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 

phosphoglycerate kinase [Hitzeman et al., J. Biol. Chem. . 255:2073 (1980)] or other glycolytic enzymes [Hess 
et al., J. Adv. Enzyme Reg. , 7:149 (1968); Holland, Biochemistry . 17:4900 (1978)], such as enolase, 
glyceraldehyde-3-phosphaie dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose- 
6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase, phosphoglucose 

30 isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 
controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallothionein, glyceraldehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 

35 promoters for use in yeast expression are further described in EP 73,657. 

PRO transcription from vectors in mammalian host cells is controlled, for example, by promoters 
obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,211, 504 published 5 July 
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1989), adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from heterologous mammalian promoters, e.g., the 
actin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters are 
compatible with the host cell systems. 

Transcription of a DNA encoding the PRO by higher eukaryotes may be increased by inserting an 
5 enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 10 to 300 
bp, that act on a promoter to increase its transcription. Many enhancer sequences are now known from 
mammalian genes (globin, elastase, albumin, a-fetoprotein, and insulin). Typically, however, one will use an 
enhancer from a eukaryotic cell virus. Examples include the SV40 enhancer on the late side of the replication 
origin (bp 100-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the 
10 replication origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 
3' to the PRO coding sequence, but is preferably located at a site 5' from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 
cells from other multicellular organisms) will also contain sequences necessary for the termination of 
transcription and for stabilizing the mRNA. Such sequences are commonly available from the 5' and, 
15 occasionally 3 ' , untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide 
segments transcribed as polyadenylated fragments in the untranslated portion of the mRNA encoding PRO. 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of PRO in 
recombinant vertebrate cell culture are described in Gething et al., Nature . 293:620-625 (1981); Mantei et al., 
Nature . 281:40-46 (1979); EP 117,060; and EP 117,058. 

20 

4. Detecting Gene Amplification/Expression 
Gene amplification and/or expression may be measured in a sample directly, for example, by 
conventional Southern blotting, Northern blotting to quantitate the transcription of mRNA [Thomas, Proc. Natl. 
Acad. Sci. USA . 77:5201-5205 (1980)), dot blotting (DNA analysis), or in situ hybridization, using an 

25 appropriately labeled probe, based on the sequences provided herein. Alternatively, antibodies may be employed 
that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes 
or DNA-protein duplexes. The antibodies in turn may be labeled and the assay may be carried out where the 
duplex is bound to a surface, so that upon the formation of duplex on the surface, the presence of antibody bound 
to the duplex can be detected. 

30 Gene expression, alternatively, may be measured by immunological methods, such as 

immunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
directly the expression of gene product. Antibodies useful for immunohistochemical staining and/or assay of 
sample fluids may be either monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, the 
antibodies may be prepared against a native sequence PRO polypeptide or against a synthetic peptide based on 

35 the DNA sequences provided herein or against exogenous sequence fused to PRO DNA and encoding a specific 
antibody epitope. 
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5. Purification o f Polypeptide 
Forms of PRO may be recovered from culture medium or from host cell lysates. If membrane-bound, 
it can be released from the membrane using a suitable detergent solution (e.g. Triton-X 100) or by enzymatic 
cleavage. Cells employed in expression of PRO can be disrupted by various physical or chemical means, such 
as freeze-thaw cycling, sonication, mechanical disruption, or cell lysing agents. 
5 It may be desired to purify PRO from recombinant cell proteins or polypeptides. The following 

procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange column; 
ethanol precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such as 
DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, 
Sephadex G-75; protein A Sepharose columns to remove contaminants such as IgG; and metal chelating columns 
10 to bind epitope-tagged forms of the PRO. Various methods of protein purification may be employed and such 
methods are known in the art and described for example in Deutschcr, Methods in Enzymology , 182 (1990); 
Scopes, Protein Purification: Principles and Practice . Springer- Verlag, New York (1982). The purification 
step(s) selected will depend, for example, on the nature of the production process used and the particular PRO 
produced. 

15 

E. Uses for PRO 

Nucleotide sequences (or their complement) encoding PRO have various applications in the art of 
molecular biology, including uses as hybridization probes, in chromosome and gene mapping and in the 
generation of anti-sense RNA and DNA. PRO nucleic acid will also be useful for the preparation of PRO 

20 polypeptides by the recombinant techniques described herein. 

The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes 
for a cDNA library to isolate the full-length PRO cDNA or to isolate still other cDNAs (for instance, those 
encoding naturally-occurring variants of PRO or PRO from other species) which have a desired sequence identity 
to the native PRO sequence disclosed herein. Optionally, the length of the probes will be about 20 to about 50 

25 bases. The hybridization probes may be derived from at least partially novel regions of the full length native 
nucleotide sequence wherein those regions may be determined without undue experimentation or from genomic 
sequences including promoters, enhancer elements and introns of native sequence PRO. By way of example, 
a screening method will comprise isolating the coding region of the PRO gene using the known DNA sequence 
to synthesize a selected probe of about 40 bases. Hybridization probes may be labeled by a variety of labels, 

30 including radionuclides such as 3 *P or 35 S, or enzymatic labels such as alkaline phosphatase coupled to the 
probe via avidin/biotin coupling systems. Labeled probes having a sequence complementary to that of the PRO 
gene of the present invention can be used to screen libraries of human cDNA, genomic DNA or mRNA to 
determine which members of such libraries the probe hybridizes to. Hybridization techniques are described in 
further detail in the Examples below. 

35 Any EST sequences disclosed in the present application may similarly be employed as probes, using 

the methods disclosed herein. 
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Other useful fragments of the PRO nucleic acids include antisense or sense oligonucleotides comprising 
a singe-stranded nucleic acid sequence (either RNA or DNA) capable of binding to target PRO mRNA (sense) 
or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to the present invention, 
comprise a fragment of the coding region of PRO DNA. Such a fragment generally comprises at least about 14 
nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an antisense or a sense 
5 oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, for example, Stein and 
Cohen (Cancer Res. 48:2659, 1988) and van der Krol et al. (BioTechniques 6:958, 1988). 

Binding of antisense or sense oligonucleotides to target nucleic acid sequences results in the formation 
of duplexes that block transcription or translation of the target sequence by one of several means, including 
enhanced degradation of the duplexes, premature termination of transcription or translation, or by other means. 

10 The antisense oligonucleotides thus may be used to block expression of PRO proteins. Antisense or sense 
oligonucleotides further comprise oligonucleotides having modified sugar-phosphodiester backbones (or other 
sugar linkages, such as those described in WO 91/06629) and wherein such sugar linkages are resistant to 
endogenous nucleases. Such oligonucleotides with resistant sugar linkages are stable in vivo (i.e., capable of 
resisting enzymatic degradation) but retain sequence specificity to be able to bind to target nucleotide sequences. 

15 Other examples of sense or antisense oligonucleotides include those oligonucleotides which are 

covalently linked to organic moieties, such as those described in WO 90/10048, and other moieties that increases 
affinity of the oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysine). Further still, 
intercalating agents, such as ellipticine, and alkylating agents or metal complexes may be attached to sense or 
antisense oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide for the target 

20 nucleotide sequence. 

Antisense or sense oligonucleotides may be introduced into a cell containing the target nucleic acid 
sequence by any gene transfer method, including, for example, CaP0 4 -mediated DNA transfection, 
electroporation, or by using gene transfer vectors such as Epstein-Barr virus. In a preferred procedure, an 
antisense or sense oligonucleotide is inserted into a suitable retroviral vector. A cell containing the target nucleic 

25 acid sequence is contacted with the recombinant retroviral vector, either in vivo or ex vivo. Suitable retroviral 
vectors include, but are not limited to, those derived from the murine retrovirus M-MuLV, N2 (a retrovirus 
derived from M-MuLV), or the double copy vectors designated DCT5A, DCT5B and DCT5C (see WO 
90/13641). 

Sense or antisense oligonucleotides also may be introduced into a cell containing the target nucleotide 
30 sequence by formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 
ligand binding molecules include, but are not limited to, cell surface receptors, growth factors, other cytokines, 
or other ligands that bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule does 
not substantially interfere with the ability of the ligand binding molecule to bind to its corresponding molecule 
or receptor, or block entry of the sense or antisense oligonucleotide or its conjugated version into the cell. 
35 Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing the target 

nucleic acid sequence by formation of an oligonucleotide-lipid complex, as described in WO 90/10448. The 
sense or antisense oligonucleotide-lipid complex is preferably dissociated within the cell by an endogenous lipase. 
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Antisense or sense RNA or DNA molecules are generally at least about 5 bases in length, about 10 
bases in length, about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases in 
length, about 35 bases in length, about 40 bases in length, about 45 bases in length, about 50 bases in length, 
about 55 bases in length, about 60 bases in length, about 65 bases in length, about 70 bases in length, about 75 
bases in length, about 80 bases in length, about 85 bases in length, about 90 bases in length, about 95 bases in 
5 length, about 100 bases in length, or more. 

The probes may also be employed in PCR techniques to generate a pool of sequences for identification 
of closely related PRO coding sequences. 

Nucleotide sequences encoding a PRO can also be used to construct hybridization probes for mapping 
the gene which encodes that PRO and for the genetic analysis of individuals with genetic disorders. The 
10 nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a chromosome 
using known techniques, such as in situ hybridization, linkage analysis against known chromosomal markers, 
and hybridization screening with libraries. 

When the coding sequences for PRO encode a protein which binds to another protein (example, where 
the PRO is a receptor), the PRO can be used in assays to identify the other proteins or molecules involved in 
15 the binding interaction. By such methods , inhibitors of the receptor/ligand binding interaction can be identified . 
Proteins involved in such binding interactions can also be used to screen for peptide or small molecule inhibitors 
or agonists of the binding interaction. Also, the receptor PRO can be used to isolate correlative ligand(s). 
Screening assays can be designed to find lead compounds that mimic the biological activity of a native PRO or 
a receptor for PRO. Such screening assays will include assays amenable to high-throughput screening of 
20 chemical libraries, making them particularly suitable for identifying small molecule drug candidates. Small 
molecules contemplated include synthetic organic or inorganic compounds. The assays can be performed in a 
variety of formats, including protein-protein binding assays, biochemical screening assays, immunoassays and 
cell based assays, which are well characterized in the art. 

Nucleic acids which encode PRO or its modified forms can also be used to generate either transgenic 
25 animals or "knock out" animals which, in turn, are useful in the development and screening of therapeutically 
useful reagents. A transgenic animal (e.g., a mouse or rat) is an animal having cells that contain a transgene, 
which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an embryonic 
stage. A transgene is a DNA which is integrated into the genome of a cell from which a transgenic animal 
develops. In one embodiment, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
30 accordance with established techniques and the genomic sequences used to generate transgenic animals that 
contain cells which express DNA encoding PRO. Methods for generating transgenic animals, particularly 
animals such as mice or rats, have become conventional in the art and are described, for example, in U.S. Patent 
Nos. 4,736,866 and 4,870,009. Typically, particular cells would be targeted for PRO transgene incorporation 
with tissue-specific enhancers. Transgenic animals that include a copy of a transgene encoding PRO introduced 
35 into the germ line of the animal at an embryonic stage can be used to examine the effect of increased expression 
of DNA encoding PRO. Such animals can be used as tester animals for reagents thought to confer protection 
from, for example, pathological conditions associated with its overexpression. In accordance with this facet of 
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the invention, an animal is treated with the reagent and a reduced incidence of the pathological condition, 
compared to untreated animals bearing the transgene, would indicate a potential therapeutic intervention for the 
pathological condition. 

Alternatively, non-human homologues of PRO can be used to construct a PRO "knock out" animal 
which has a defective or altered gene encoding PRO as a result of homologous recombination between the 
5 endogenous gene encoding PRO and altered genomic DNA encoding PRO introduced into an embryonic stem 
cell of the animal. For example, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques. A portion of the genomic DNA encoding PRO can be deleted or 
replaced with another gene, such as a gene encoding a selectable marker which can be used to monitor 
integration. Typically, several kilobases of unaltered flanking DNA (both at the 5' and 3' ends) are included 

10 in the vector [see e.g., Thomas and Capecchi, Cell, 51:503 (1987) for a description of homologous 
recombination vectors]. The vector is introduced into an embryonic stem cell line (e.g., by electroporation) and 
cells in which the introduced DNA has homologously recombined with the endogenous DNA arc selected [see 
e.g., Li et al., Cell, 69:915 (1992)]. The selected cells are then injected into a blastocyst of an animal (e.g., 
a mouse or rat) to form aggregation chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic Stem 

15 Cells: A Practical Approach, E. J. Robertson, ed. (IRL, Oxford, 1987), pp. 1 13-152]. A chimeric embryo can 
then be implanted into a suitable pseudopregnant female foster animal and the embryo brought to term to create 
a "knock out" animal. Progeny harboring the homologously recombined DNA in their germ cells can be 
identified by standard techniques and used to breed animals in which all cells of the animal contain the 
homologously recombined DNA. Knockout animals can be characterized for instance, for their ability to defend 

20 against certain pathological conditions and for their development of pathological conditions due to absence of 
the PRO polypeptide. 

Nucleic acid encoding the PRO polypeptides may also be used in gene therapy. In gene therapy 
applications, genes are introduced into cells in order to achieve in vivo synthesis of a therapeutically effective 
genetic product, for example for replacement of a defective gene. "Gene therapy" includes both conventional 

25 gene therapy where a lasting effect is achieved by a single treatment, and the administration of gene therapeutic 
agents, which involves the one time or repeated administration of a therapeutically effective DNA or mRNA. 
Antisense RNAs and DNAs can be used as therapeutic agents for blocking the expression of certain genes in 
vivo. It has already been shown that short antisense oligonucleotides can be imported into cells where they act 
as inhibitors, despite their low intracellular concentrations caused by their restricted uptake by the cell 

30 membrane. (Zamecnik et al, Proc. Natl. Acad. Sci. USA 83:4143-4146 [1986]). The oligonucleotides can be 
modified to enhance their uptake, e.g. by substituting their negatively charged phosphodiester groups by 
uncharged groups. 

There are a variety of techniques available for introducing nucleic acids into viable cells. The 
techniques vary depending upon whether the nucleic acid is transferred into cultured cells in vitro, or in vivo in 
35 the cells of the intended host. Techniques suitable for the transfer of nucleic acid into mammalian cells in vitro 
include the use of liposomes, electroporation, microinjection, cell fusion, DEAE-dextran, the calcium phosphate 
precipitation method, etc. The currently preferred in vivo gene transfer techniques include transfection with viral 
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(typically retroviral) vectors and viral coat protein-liposome mediated transfection (Dzau et al., Trends in 
Biotechnology 11, 205-210 [1993]). In some situations it is desirable to provide the nucleic acid source with 
an agent that targets the target cells, such as an antibody specific for a cell surface membrane protein or the 
target cell, a ligand for a receptor on the target cell, etc. Where liposomes are employed, proteins which bind 
to a cell surface membrane protein associated with endocytosis may be used for targeting and/or to facilitate 
5 uptake, e.g. capsid proteins or fragments thereof tropic for a particular cell type, antibodies for proteins which 
undergo internalization in cycling, proteins that target intracellular localization and enhance intracellular half-life. 
The technique of receptor-mediated endocytosis is described, for example, by Wu et al., J. Biol. Chem. 262, 
4429-4432 (1987); and Wagner et al., Proc. Natl. Acad. Sci. USA 87, 3410-3414 (1990). For review of gene 
marking and gene therapy protocols see Anderson et al., Science 256, 808-813 (1992). 
1 0 The PRO polypeptides described herein may also be employed as molecular weight markers for protein 

electrophoresis purposes and the isolated nucleic acid sequences may be used for recombinantly expressing those 
markers. 

The nucleic acid molecules encoding the PRO polypeptides or fragments thereof described herein are 
useful for chromosome identification. In this regard, there exists an ongoing need to identify new chromosome 

15 markers, since relatively few chromosome marking reagents, based upon actual sequence data are presently 
available. Each PRO nucleic acid molecule of the present invention can be used as a chromosome marker. 

The PRO polypeptides and nucleic acid molecules of the present invention may also be used 
diagnostically for tissue typing, wherein the PRO polypeptides of the present invention may be differentially 
expressed in one tissue as compared to another, preferably in a diseased tissue as compared to a normal tissue 

20 of the same tissue type. PRO nucleic acid molecules will find use for generating probes for PCR, Northern 
analysis, Southern analysis and Western analysis. 

The PRO polypeptides described herein may also be employed as therapeutic agents. The PRO 
polypeptides of the present invention can be formulated according to known methods to prepare pharmaceutically 
useful compositions, whereby the PRO product hereof is combined in admixture with a pharmaceutically 

25 acceptable carrier vehicle. Therapeutic formulations are prepared for storage by mixing the active ingredient 
having the desired degree of purity with optional physiologically acceptable carriers, excipients or stabilizers 
(Remington's Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized 
formulations or aqueous solutions. Acceptable carriers, excipients or stabilizers are nontoxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate and other organic acids; 

30 antioxidants including ascorbic acid; low molecular weight (less than about 1 0 residues) polypeptides; proteins, 
such as serum albumin, gelatin or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino 
acids such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides and other 
carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as 
mannitol or sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as TWEEN™, 

35 PL U RON ICS™ or PEG. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 
filtration through sterile filtration membranes, prior to or following iyophilization and reconstirution. 
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Therapeutic compositions herein generally are placed into a container having a sterile access port, for 
example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. 

The route of administration is in accord with known methods, e.g. injection or infusion by intravenous, 
intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial or intralesional routes, topical 
administration, or by sustained release systems. 
5 Dosages and desired drug concentrations of pharmaceutical compositions of the present invention may 

vary depending on the particular use envisioned. The determination of the appropriate dosage or route of 
administration is well within the skill of an ordinary physician. Animal experiments provide reliable guidance 
for the determination of effective doses for human therapy. Interspecies scaling of effective doses can be 
performed following the principles laid down by Mordenti, J. and Chappell, W. "The use of interspecies scaling 
10 in toxicokinetics" In Toxicokinetics and New Drug Development, Yacobi et al., Eds., Pergamon Press, New 
York 1989, pp. 42-96. 

When in vivo administration of a PRO polypeptide or agonist or antagonist thereof is employed, normal 
dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight or more per day, 
preferably about 1 /ig/kg/day to 10 mg/kg/day, depending upon the route of administration. Guidance as to 

15 particular dosages and methods of delivery is provided in the literature; see, for example, U.S. Pat. Nos. 
4,657,760; 5,206,344; or 5,225,212. It is anticipated that different formulations will be effective for different 
treatment compounds and different disorders, that administration targeting one organ or tissue, for example, may 
necessitate delivery in a manner different from that to another organ or tissue. 

Where sustained -release administration of a PRO polypeptide is desired in a formulation with release 

20 characteristics suitable for the treatment of any disease or disorder requiring administration of the PRO 
polypeptide, microencapsulation of the PRO polypeptide is contemplated. Microencapsulation of recombinant 
proteins for sustained release has been successfully performed with human growth hormone (rhGH), interferon- 
(rhlFN- ), interleukin-2, and MN rgpl20. Johnson et al., Nat. Med. . 2:795-799 (1996); Yasuda, Biomed. 
Ther. . 27: 1221-1223 (1993); Hora et al.. Bio/Technology. 8:755-758 (1990); Cleland, "Design and Production 

25 of Single Immunization Vaccines Using Polylactide Polyglycolide Microsphere Systems," in Vaccine Design: 
The Subunit and Adjuvant Approach . Powell and Newman, eds, (Plenum Press: New York, 1995), pp. 439-462; 
WO 97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No. 5,654,010. 

The sustained-release formulations of these proteins were developed using poly-lactic-coglycolic acid 
(PLGA) polymer due to its biocompatibility and wide range of biodegradable properties. The degradation 

30 products of PLGA, lactic and glycolic acids, can be cleared quickly within the human body. Moreover, the 
degradability of this polymer can be adjusted from months to years depending on its molecular weight and 
composition. Lewis, "Controlled release of bioactive agents from lactide/glycolide polymer," in: M. Chasin 
and R. Langer (Eds.), Biodegradable Polymers as Drug Delivery Systems (Marcel Dekker: New York, 1990), 
pp. 1-41. 

35 This invention encompasses methods of screening compounds to identify those that mimic the PRO 

polypeptide (agonists) or prevent the effect of the PRO polypeptide (antagonists). Screening assays for 
antagonist drug candidates are designed to identify compounds that bind or complex with the PRO polypeptides 
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encoded by the genes identified herein, or otherwise interfere with the interaction of the encoded polypeptides 
with other cellular proteins. Such screening assays will include assays amenable to high-throughput screening 
of chemical libraries, making them particularly suitable for identifying small molecule drug candidates. 

The assays can be performed in a variety of formats, including protein-protein binding assays, 
biochemical screening assays, immunoassays, and cell-based assays, which are well characterized in the art. 
5 All assays for antagonists are common in that they call for contacting the drug candidate with a PRO 

polypeptide encoded by a nucleic acid identified herein under conditions and for a time sufficient to allow these 
two components to interact. 

In binding assays, the interaction is binding and the complex formed can be isolated or detected in the 
reaction mixture. In a particular embodiment, the PRO polypeptide encoded by the gene identified herein or the 

10 drug candidate is immobilized on a solid phase, e.g., on a microtiter plate, by covalent or non-covalent 
attachments. Non-covalent attachment generally is accomplished by coating the solid surface with a solution of 
the PRO polypeptide and drying. Alternatively, an immobilized antibody, e.g. , a monoclonal antibody, specific 
for the PRO polypeptide to be immobilized can be used to anchor it to a solid surface. The assay is performed 
by adding the non-immobilized component, which may be labeled by a detectable label, to the immobilized 

15 component, e.g., the coated surface containing the anchored component. When the reaction is complete, the 
non-reacted components are removed, e.g., by washing, and complexes anchored on the solid surface are 
detected. When the originally non-immobilized component carries a detectable label, the detection of label 
immobilized on the surface indicates that complexing occurred. Where the originally non-immobilized 
component does not cany a label, complexing can be detected, for example, by using a labeled antibody 

20 specifically binding the immobilized complex. 

If the candidate compound interacts with but does not bind to a particular PRO polypeptide encoded by 
a gene identified herein, its interaction with that polypeptide can be assayed by methods well known for detecting 
protein-protein interactions. Such assays include traditional approaches, such as, e.g., cross-linking, co- 
immunoprecipitation, and co-purification through gradients or chromatographic columns. In addition, protein- 

25 protein interactions can be monitored by using a yeast-based genetic system described by Fields and co-workers 
(Fields and Song, Nature (London) . 340:245-246 (1989); Chien et al., Proc. Natl. Acad. Sci. USA . 88:9578- 
9582 (1991)) as disclosed by Chevray and Nathans, Proc. Natl. Acad. Sci. USA . 89: 5789-5793 (1991). Many 
transcriptional activators, such as yeast GAL4, consist of two physically discrete modular domains, one acting 
as the DNA-binding domain, the other one functioning as the transcription-activation domain. The yeast 

30 expression system described in the foregoing publications (generally referred to as the "two-hybrid system") 
takes advantage of this property, and employs two hybrid proteins, one in which the target protein is fused to 
the DNA-binding domain of GAL4, and another, in which candidate activating proteins are fused to the 
activation domain. The expression of a GAL1 -lacZ reporter gene under control of a GAL4-activated promoter 
depends on reconstitution of GAL4 activity via protein-protein interaction. Colonies containing interacting 

35 polypeptides are detected with a chromogenic substrate for p-galactosidase. A complete kit 
(MATCHMAKER™) for identifying protein-protein interactions between two specific proteins using the two- 
hybrid technique is commercially available from Clontech. This system can also be extended to map protein 
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domains involved in specific protein interactions as well as to pinpoint amino acid residues that are crucial for 
these interactions. 

Compounds that interfere with the interaction of a gene encoding a PRO polypeptide identified herein 
and other intra- or extracellular components can be tested as follows: usually a reaction mixture is prepared 
containing the product of the gene and the intra- or extracellular component under conditions and for a time 
5 allowing for the interaction and binding of the two products. To test the ability of a candidate compound to 
inhibit binding, the reaction is run in the absence and in the presence of the test compound. In addition, a 
placebo may be added to a third reaction mixture, to serve as positive control. The binding (complex formation) 
between the test compound and the intra- or extracellular component present in the mixture is monitored as 
described hereinabove. The formation of a complex in the control reaction(s) but not in the reaction mixture 
10 containing the test compound indicates that the test compound interferes with the interaction of the test compound 
and its reaction partner. 

To assay for antagonists, the PRO polypeptide may be added to a cell along with the compound to be 
screened for a particular activity and the ability of the compound to inhibit the activity of interest in the presence 
of the PRO polypeptide indicates that the compound is an antagonist to the PRO polypeptide. Alternatively, 

1 5 antagonists may be detected by combining the PRO polypeptide and a potential antagonist with membrane-bound 
PRO polypeptide receptors or recombinant receptors under appropriate conditions for a competitive inhibition 
assay. The PRO polypeptide can be labeled, such as by radioactivity, such that the number of PRO polypeptide 
molecules bound to the receptor can be used to determine the effectiveness of the potential antagonist. The gene 
encoding the receptor can be identified by numerous methods known to those of skill in the art, for example, 

20 ligand panning and FACS sorting. Coligan et al., Current Proto cols in Immun.. 1(2): Chapter 5 (1991). 
Preferably, expression cloning is employed wherein polyadenylated RNA is prepared from a cell responsive to 
the PRO polypeptide and a cDNA library created from this RNA is divided into pools and used to transfect COS 
cells or other cells that are not responsive to the PRO polypeptide. Transfected cells that are grown on glass 
slides are exposed to labeled PRO polypeptide. The PRO polypeptide can be labeled by a variety of means 

25 including iodination or inclusion of a recognition site for a site-specific protein kinase. Following fixation and 
incubation, the slides are subjected to autoradiographic analysis. Positive pools are identified and sub-pools are 
prepared and re-trans fected using an interactive sub-pooling and re-screening process, eventually yielding a 
single clone that encodes the putative receptor. 

As an alternative approach for receptor identification, labeled PRO polypeptide can be photoaffmity- 

30 linked with cell membrane or extract preparations that express the receptor molecule. Cross-linked material is 
resolved by PAGE and exposed to X-ray film. The labeled complex containing the receptor can be excised, 
resolved into peptide fragments, and subjected to protein micro-sequencing. The amino acid sequence obtained 
from micro- sequencing would be used to design a set of degenerate oligonucleotide probes to screen a cDNA 
library to identify the gene encoding the putative receptor. 

35 In another assay for antagonists, mammalian cells or a membrane preparation expressing the receptor 

would be incubated with labeled PRO polypeptide in the presence of the candidate compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
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More specific examples of potential antagonists include an oligonucleotide that binds to the fusions of 
immunoglobulin with PRO polypeptide, and, in particular, antibodies including, without limitation, poly- and 
monoclonal antibodies and antibody fragments, single-chain antibodies, anti-idiotypic antibodies, and chimeric 
or humanized versions of such antibodies or fragments, as well as human antibodies and antibody fragments. 
Alternatively, a potential antagonist may be a closely related protein, for example, a mutated form of the PRO 
5 polypeptide that recognizes the receptor but imparts no effect, thereby competitively inhibiting the action of the 
PRO polypeptide. 

Another potential PRO polypeptide antagonist is an antisense RNA or DNA construct prepared using 
antisense technology, where, e.g., an antisense RNA or DNA molecule acts to block directly the translation of 
mRNA by hybridizing to targeted mRNA and preventing protein translation. Antisense technology can be used 

10 to control gene expression through triple-helix formation or antisense DNA or RNA, both of which methods are 
based on binding of a polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide 
sequence, which encodes the mature PRO polypeptides herein, is used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to be 
complementary to a region of the gene involved in transcription (triple helix - see Lee et al., Nucl. Acids Res., 

15 6:3073 (1979); Cooney et al., Science . 241: 456 (1988); Dervan et al., Science . 251:1360 (1991)), thereby 
preventing transcription and the production of the PRO polypeptide. The antisense RNA oligonucleotide 
hybridizes to the mRNA in vivo and blocks translation of the mRNA molecule into the PRO polypeptide 
(antisense - Okano, Neurochem. . 56:560 (1991); Oligodeoxvnucleotides as Antisens e Inhibitors of Gene 
Expression (CRC Press: Boca Raton, FL, 1988). The oligonucleotides described above can also be delivered 

20 to cells such that the antisense RNA or DNA may be expressed in vivo to inhibit production of the PRO 
polypeptide. When antisense DNA is used, oligodeoxyribonucleotides derived from the translation-initiation site, 
e.g., between about -10 and +10 positions of the target gene nucleotide sequence, are preferred. 

Potential antagonists include small molecules that bind to the active site, the receptor binding site, or 
growth factor or other relevant binding site of the PRO polypeptide, thereby blocking the normal biological 

25 activity of the PRO polypeptide. Examples of small molecules include, but are not limited to, small peptides 
or peptide-like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic 
compounds. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 

Ribozymes act by sequence-specific hybridization to the complementary target RNA, followed by 
30 endonucleolytic cleavage. Specific ribozyme cleavage sites within a potential RNA target can be identified by 

known techniques. For further details see, e.g., Rossi. Current Biology . 4:469-471 (1994), and PCT publication 

No. WO 97/33551 (published September 18, 1997). 

Nucleic acid molecules in triple-helix formation used to inhibit transcription should be single-stranded 

and composed of deoxynucleotides. The base composition of these oligonucleotides is designed such that it 
35 promotes triple-helix formation via Hoogsteen base-pairing rules, which generally require sizeable stretches of 

purines or pyrimidines on one strand of a duplex. For further details see, e.g., PCT publication No. WO 

97/33551, supra. 
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These small molecules can be identified by any one or more of the screening assays discussed 
hereinabove and/or by any other screening techniques well known for those skilled in the art. 

Diagnostic and therapeutic uses of the herein disclosed molecules may also be based upon the positive 
functional assay hits disclosed and described below. 

5 F. Anti-PRO Antibodies 

The present invention further provides anti-PRO antibodies. Exemplary antibodies include polyclonal, 
monoclonal, humanized, bispecific, and heteroconjugate antibodies. 

1. Polyclonal Antibodies 

10 The anti-PRO antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 

antibodies are known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by 
one or more injections of an immunizing agent and, if desired, an adjuvant. Typically, the immunizing agent 
and/or adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. The 
immunizing agent may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate 

15 the immunizing agent to a protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed include Freund's 
complete adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 
The immunization protocol may be selected by one skilled in the art without undue experimentation. 

20 

2. Monoclonal Antibodies 

The anti-PRO antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies may be 
prepared using hybridoma methods, such as those described by Kohler and Milstein, Nature, 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized with an 

25 immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes may be immunized in vitro. 

The immunizing agent will typically include the PRO polypeptide or a fusion protein thereof. 
Generally, either peripheral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or spleen 
cells or lymph node cells are used if non-human mammalian sources are desired. The lymphocytes are then 

30 fused with an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form a 
hybridoma cell [Goding, Monoclonal Antibodies: Principles and Practice . Academic Press, (1986) pp. 59-103]. 
Immortalized cell lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine 
and human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may be 
cultured in a suitable culture medium that preferably contains one or more substances that inhibit the growth or 

35 survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine 
guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will 
include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which substances prevent the growth of 
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HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection, Manassas, 
5 Virginia. Human myeloma and mouse-human heteromyeloma cell lines also have been ( described for the 
production of human monoclonal antibodies [Kozbor, J.Immunol. . 133 :3001 (1 984); Brodeur et al . , Monoclonal 
Antibody Production Techniques and Applications . Marcel Dekker, Inc., New York, (1987) pp. 51-63]. 

The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against PRO. Preferably, the binding specificity of monoclonal antibodies 

10 produced by the hybridoma cells is determined by immunoprecipitation or by an in vitro binding assay, such as 
radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are 
known in the art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem. . K}7:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 

15 procedures and grown by standard methods [Goding, supra]. Suitable culture media for this purpose include, 
for example, Dulbecco's Modified Eagle's Medium and RPMI- 1 640 medium. Alternatively, the hybridoma cells 
may be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the'subclones may be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein 

20 A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described 
in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the invention can be readily isolated 
and sequenced using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 

25 invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression 
vectors, which are then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, 
or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
antibodies in the recombinant host cells. The DNA also may be modified, for example, by substituting the 
coding sequence for human heavy and light chain constant domains in place of the homologous murine sequences 

30 [U.S. Patent No. 4,816,567; Morrison et at., supra! or by covalently joining to the immunoglobulin coding 
sequence all or part of the coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can be substituted for 
the variable domains of one antigen-combining site of an antibody of the invention to create a chimeric bivalent 
antibody. 

35 The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well 

known in the art. For example, one method involves recombinant expression of immunoglobulin light chain and 
modified heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent 
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heavy chain crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid 
residue or are deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 
produce fragments thereof, particularly, Fab fragments, can be accomplished using routine techniques known 
in the art. 

5 

3. Human and Humanized Antibodies 
The anti-PRO antibodies of the invention may further comprise humanized antibodies or human 
antibodies. Humanized forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab*, F(ab') 2 or other antigen-binding 
10 subsequences of antibodies) which contain minimal sequence derived from non-human immunoglobulin. 
Humanized antibodies include human immunoglobulins (recipient antibody) in which residues from a 
complementary determining region (CDR) of the recipient are replaced by residues from a CDR of a non-human 
species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and capacity. In 
some instances, Fv framework residues of the human immunoglobulin are replaced by corresponding non-human 
15 residues. Humanized antibodies may also comprise residues which are found neither in the recipient antibody 
nor in the imported CDR or framework sequences. In general, the humanized antibody will comprise 
substantially all of at least one, and typically two, variable domains, in which all or substantially all of the CDR 
regions correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally also will comprise 
20 at least a portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin [Jones 
et al., Nature . 321:522-525 (1986); Riechmann et al M Nature . 332:323-329 (1988); and Presta, Curr. Op. 
Struct. Biol. . 2:593-596 (1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. These non- 
25 human amino acid residues are often referred to as "import" residues, which are typically taken from an "import" 
variable domain. Humanization can be essentially performed following the method of Winter and co-workers 
[Jones et al., Nature . 321:522-525 (1986); Riechmann et al., Nature . 332:323-327 (1988); Verhoeyen et al., 
Science . 232:1534-1536 (1988)], by substituting rodent CDRs or CDR sequences for the corresponding 
sequences of a human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent 
30 No. 4,816,567), wherein substantially less than an intact human variable domain has been substituted by the 
corresponding sequence from a non-human species. In practice, humanized antibodies are typically human 
antibodies in which some CDR residues and possibly some FR residues are substituted by residues from 
analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including phage 
35 display libraries [Hoogenboom and Winter, J. Moj Biol. . 222:381 (1991); Marks et al., J. Mol. Biol.. 222:581 
(1991)]. The techniques of Cole et al. and Boerner et al. are also available for the preparation of human 
monoclonal antibodies (Cole et al.. Monoclonal Antibodies and Cancer Therapy . Alan R. Liss, p. 77 (1985) and 
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Boerner et ah, J. Immunol. . 147£jQ:86-95 (1991)]. Similarly, human antibodies can be made by introducing 
of human immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous immunoglobulin 
genes have been partially or completely inactivated. Upon challenge, human antibody production is observed, 
which closely resembles that seen in humans in all respects, including gene rearrangement, assembly, and 
antibody repertoire. This approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 
5 5,569,825; 5,625,126; 5,633,425; 5,661,016, and in the following scientific publications: Marks et al, 
Bio/Technology 10, 779-783 (1992); Lonberg etal, Nature 368 856-859(1994); Morrison, Nature 368, 812-13 
(1994); Fishwild et al., Nature Biotechnology 14, 845-51 (1996); Neuberger, Nature Biotechnology 14, 826 
(1996); Lonberg and Huszar, Intern. Rev. Immunol, 13 65-93 (1995). 

The antibodies may also be affinity matured using known selection and/or mutagenesis methods as 
10 described above. Preferred affinity matured antibodies have an affinity which is five times, more preferably 10 
times, even more preferably 20 or 30 times greater than the starting antibody (generally murine, humanized or 
human) from which the matured antibody is prepared. 

4. Bispecific Antibodies 
15 Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 

specificities for at least two different antigens. In the present case, one of the binding specificities is for the 
PRO, the other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor 
subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant 
20 production of bispecific antibodies is based on the co-expression of two immunoglobulin heavy -chain/light-chain 
pairs, where the two heavy chains have different specificities [Milstein and Cuello, Nature. 305:537-539 (1983)]. 
Because of the random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) 
produce a potential mixture of ten different antibody molecules, of which only one has the correct bispecific 
structure. The purification of the correct molecule is usually accomplished by affinity chromatography steps. 
25 Similar procedures are disclosed in WO 93/08829, published 13 May 1993, and in Traunecker et al., EMBO 
L, 10:3655-3659 (1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can 
be fused to immunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin 
heavy-chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to 

30 have the first heavy-chain constant region (CH 1 ) containing the site necessary for light-chain binding present in 
at least one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and arc co-trans fected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et al. , Methods 
in Enzvmologv, 121:210 (1986). 

35 According to another approach described in WO 96/2701 1 , the interface between a pair of antibody 

molecules can be engineered to maximize the percentage of heterodimers which are recovered from recombinant 
cell culture. The preferred interface comprises at least a part of the CH3 region of an antibody constant domain. 
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In this method, one or more small amino acid side chains from the interface of the first antibody molecule are 
replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar 
size to the large side chain(s) are created on the interface of the second antibody molecule by replacing large 
amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for increasing 
the yield of the heterodimer over other unwanted end-products such as homodimers. 
5 Bispecific antibodies can be prepared as fiill length antibodies or antibody fragments (e.g. F(ab') 2 

bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in the literature. For example, bispecific antibodies. can be prepared can be prepared using chemical 
linkage. Brennan et at. , Science 229:81 (1985) describe a procedure wherein intact antibodies are proteolytically 
cleaved to generate F(ab*) 2 fragments. These fragments are reduced in the presence of the dithiol complexing 

10 agent sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 
fragments generated are then convened to thionirrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an 
equimolar amount of the other Fab'-TNB derivative to form the bispecific antibody. The bispecific antibodies 
produced can be used as agents for the selective immobilization of enzymes. 

15 Fab* fragments may be directly recovered from E. coli and chemically coupled to form bispecific 

antibodies. Shalaby et a/., J. Exp. Med, 175:217-225 (1992) describe the production of a fully humanized 
bispecific antibody F(ab') 2 molecule. Each Fab' fragment was separately secreted from £. coli and subjected 
to directed chemical coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was 
able to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 

20 activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various technique for making and isolating bispecific antibody fragments directly from recombinant cell 
culture have also been described. For example, bispecific antibodies have been produced using leucine zippers. 
Kostelny et aL, J. Immunol. 148(5): 1547-1553 (1992). The leucine zipper peptides from the Fos and Jun 
proteins were linked to the Fab* portions of two different antibodies by gene fusion. The antibody homodimers 

25 were reduced at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et aL, Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an alternative 
mechanism for making bispecific antibody fragments. The fragments comprise a heavy-chain variable domain 
(V H ) connected to a light-chain variable domain (VJ by a linker which is too short to allow pairing between the 

30 two domains on the same chain. Accordingly, the V H and V L domains of one fragment are forced to pair with 
the complementary V L and V H domains of another fragment, thereby forming two antigen-binding sites. Another 
strategy for making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific antibodies can be prepared. 
35 Tutt et al.. }. Immunol. 147:60(1991). 

Exemplary bispecific antibodies may bind to two different epitopes on a given PRO polypeptide herein. 
Alternatively, an anti-PRO polypeptide arm may be combined with an arm which binds to a triggering molecule 
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on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for IgG 
(Fc Y R), such as FcyRl (CD64), FcyRH (CD32) and FcyRIII (CD16) so as to focus cellular defense mechanisms 
to the cell expressing the particular PRO polypeptide. Bispecific antibodies may also be used to localize 
cytotoxic agents to cells which express a particular PRO polypeptide. These antibodies possess a PRO-binding 
arm and an arm which binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, 
5 or TETA. Another bispecific antibody of interest binds the PRO polypeptide and further binds tissue factor 
(TF). 

5. Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. Heteroconjugate 
10 antibodies are composed of two covalently joined antibodies. Such antibodies have, for example, been proposed 
to target immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of HIV infection 
[WO 91/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodies may be prepared in vitro 
using known methods in synthetic protein chemistry, including those involving crosslinking agents. For 
example, immunotoxins may be constructed using a disulfide exchange reaction or by forming a thioether bond. 
15 Examples of suitable reagents for this purpose include iminothiolate and methyl -4-mercaptobutyrimidate and 
those disclosed, for example, in U.S. Patent No. 4,676,980. 

6. Effector Function Engineerine 

It may be desirable to modify the antibody of the invention with respect to effector function, so as to 
20 enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine residue(s) may be 
introduced into the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
homodimeric antibody thus generated may have improved internalization capability and/or increased complement- 
mediated cell killing and antibody -dependent cellular cytotoxicity (ADCC). See Caron et al. , J.Exp Med . , 176: 
1191-1195 (1992) and Shopes, J. Immunol .. 148: 2918-2922 (1992). Homodimeric antibodies with enhanced 
25 anti-tumor activity may also be prepared using heterobifunctional cross-linkers as described in Wolff et al. 
Cancer Research . 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has dual Fc regions 
and may thereby have enhanced complement lysis and ADCC capabilities. See Stevenson et aL, Anti-Cancer 
Drue Design. 3: 219-230(1989). 

30 7. Immunoconiugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic agent 
such as a chemotherapeutic agent, toxin {e.g. , an enzymatically active toxin of bacterial, fungal, plant, or animal 
origin, or fragments thereof), or a radioactive isotope {i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been described above. 
35 Enzymatically active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding active 
fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, 
modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins 
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(PAPI, PAPII, and PAP-S), momordica charantia inhibicor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenoraycin, enomycin, and the tricothecenes. A variety of radionuclides are 
available for the production of radioconjugated antibodies. Examples include 2,2 Bi, l3, I f 131 In, 90 Y, and l86 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of birunctional protein-coupling 
agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), iminothiolane (IT), birunctional 
5 derivatives of imidoesters (such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), 
aldehydes (such as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-emylenediamine), diisocyanates (such as tolyene 2,6- 
diisocyanate), and bis-active fluorine compounds (such as 1 ,5-difluoro-2,4-dinitrobenzene). For example, a ricin 
immunotoxincan beprepared as described in Vitetta etal, Scjence, 238: 1098(1987). Carbon- 14-labeled 1- 

10 isothiocyanatoben2yl-3-methyldiethylene triarninepentaacetic acid (MX-DTPA) is an exemplary chelating agent 
for conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody may be conjugated to a "receptor" (such streptavidin) for 
utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed 
by removal of unbound conjugate from the circulation using a clearing agent and then administration of a 

15 "ligand" (e.g., avidin) that is conjugated to a cytotoxic agent (e.g.. a radionucleotide). 

8. Immunoliposomes 

The antibodies disclosed herein may also be formulated as immunoliposomes. Liposomes containing 
the antibody are prepared by methods known in the art, such as described in Epstein et al, Proc. Natl. Acad. 
20 Sci. USA . 82: 3688 (1985); Hwang et at., Proc. Natl Acad. Sci. USA . 77: 4030 (1980); and U.S. Pat. Nos. 
4,485,045 and 4,544,545^ Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 
5,013,556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation method with a lipid 
composition comprising phosphatidylcholine, cholesterol, and PEG-derivatized phosphatidylethanolamine (PEG- 
25 PE). Liposomes are extruded through filters of defined pore size to yield liposomes with the desired diameter. 
Fab' fragments of the antibody of the present invention can be conjugated to the liposomes as described in Martin 
et al .. J. Biol. Chem. . 257 : 286-288 (1982) via a disulfide- interchange reaction. A chemotherapeutic agent 
(such as Doxorubicin) is optionally contained within the liposome. See Gabizon et al , J. National Cancer Inst., 
81(19): 1484 (1989). 

30 

9. Pharmaceutical Compositions of Antibodies 

Antibodies specifically binding a PRO polypeptide identified herein, as well as other molecules 
identified by the screening assays disclosed hereinbefore, can be administered for the treatment of various 
disorders in the form of pharmaceutical compositions. 
35 If the PRO polypeptide is intracellular and whole antibodies are used as inhibitors, internalizing 

antibodies are preferred. However, lipofections or liposomes can also be used to deliver the antibody, or an 
antibody fragment, into cells. Where antibody fragments are used, the smallest inhibitory fragment that 
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specifically binds to the binding domain of the target protein is preferred. For example, based upon the variable- 
region sequences of an antibody, peptide molecules can be designed that retain the ability to bind the target 
protein sequence. Such peptides can be synthesized chemically and/or produced by recombinant DNA 
technology. See, e.g., Marasco et ai, Proc. Natl. Acad. Sci. USA . 90: 7889-7893 (1993). The formulation 
herein may also contain more than one active compound as necessary for the particular indication being treated, 
5 preferably those with complementary activities that do not adversely affect each other. Alternatively, or in 
addition, the composition may comprise an agent that enhances its function, such as, for example, a cytotoxic 
agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such molecules are suitably present in 
combination in amounts that are effective for the purpose intended. 

The active ingredients may also be entrapped in microcapsules prepared, for example, by coacervation 

10 techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and 
poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery systems (for example, 
liposomes, albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in macroemulsions. 
Such techniques are disclosed in Remington's Pharmaceutical Sciences , supra. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 

15 filtration through sterile filtration membranes. 

Sustained-release preparations may be prepared. Suitable examples of sustained- release preparations 
include semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in 
the form of shaped articles, e.g., films, or microcapsules. Examples of sustained-release matrices include 
polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. 

20 Pat. No. 3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradable ethylene-vinyl 
acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT ™ (injectable 
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3- 
hydroxyburyric acid. While polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release 
of molecules for over 100 days, certain hydrogels release proteins for shorter time periods. When encapsulated 

25 antibodies remain in the body for a long time, they may denature or aggregate as a result of exposure to moisture 
at 37 °C, resulting in a loss of biological activity and possible changes in immunogenicity. Rational strategies 
can be devised for stabilization depending on the mechanism involved. For example, if the aggregation 
mechanism is discovered to be intermolecular S-S bond formation through thio-disulfide interchange, stabilization 
may be achieved by modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture 

30 content, using appropriate additives, and developing specific polymer matrix compositions. 

G. Uses for anti-PRO Antibodies 

The anti-PRO antibodies of the invention have various utilities. For example, anti-PRO antibodies may 
be used in diagnostic assays for PRO, e.g. , detecting its expression (and in some cases, differential expression) 
35 in specific cells, tissues, or serum. Various diagnostic assay techniques known in the art may be used, such as 
competitive binding assays, direct or indirect sandwich assays and immunoprccipitation assays conducted in 
either heterogeneous or homogeneous phases [Zola, Monoclonal Antibodies: A Manual of Techniques, CRC 
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Press; Inc. (1987) pp. 147-158]. The antibodies used in the diagnostic assays can be labeled with a detectable 
moiety. The detectable moiety should be capable of producing, either directly or indirectly, a detectable signal. 
For example, the detectable moiety may be a radioisotope, such as 3 H, ,4 C, 32 P, 35 S, or ,25 l, a fluorescent or 
chemiluminescent compound, such as fluorescein isothiocyanate, rhodamine, or luciferin, or an enzyme, such 
as alkaline phosphatase, beta-galactosidase or horseradish peroxidase. Any method known in the art for 
5 conjugating the antibody to the detectable moiety may be employed, including those methods described by Hunter 
et al., Nature . 144:945 (1962); David et al., Biochemistry . 13:1014 (1974); Pain et al., J. Immunol. Meth. , 
40:219 (1981); and Nygren, J. Histochem. an d Cvtochem.. 30:407 (1982). 

Anti-PRO antibodies also are useful for the affinity purification of PRO from recombinant cell culture 
or natural sources. In this process, the antibodies against PRO are immobilized on a suitable support, such a 
10 Sephadex resin or filter paper, using methods well known in the art. The immobilized antibody then is contacted 
with a sample containing the PRO to be purified, and thereafter the support is washed with a suitable solvent that 
will remove substantially all the material in the sample except the PRO, which is bound to the immobilized 
antibody. Finally, the support is washed with another suitable solvent that will release the PRO from the 
antibody. 

15 The following examples are offered for illustrative purposes only , and are not intended to limit the scope 

of the present invention in any way. 

All patent and literature references cited in the present specification are hereby incorporated by reference 
in their entirety. 

20 EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culture Collection, Manassas, 
VA. 

25 

EXAMPLE 1 : Extracellular Domain Homology Screening to Identify N ovel Polvoentides and cDNA Encoding 
Therefor 

The extracellular domain (ECD) sequences (including the secretion signal sequence, if any) from about 
950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 

30 databases included public databases (e.g., Dayhoff, GenBank), and proprietary databases (e.g. LIFESEQ™, 
Incyte Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or 
BLAST-2 (Altschul et al., Methods in Ehzvmologv 266:460-480 (1996)) as a comparison of the ECD protein 
sequences to a 6 frame translation of the EST sequences. Those comparisons with a BLAST score of 70 (or in 
some cases 90) or greater that did not encode known proteins were clustered and assembled into consensus DN A 

35 sequences with the program "phrap" (Phil Green, University of Washington, Seattle, WA). 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relative 
to the other identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were 
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often (but not always) extended using repeated cycles of BLAST or BLAST-2 and phrap to extend the consensus 
sequence as far as possible using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then 
synthesized and used to identify by PCR a cDNA library that contained the sequence of interest and for use as 
probes to isolate a clone of the full-length coding sequence for a PRO polypeptide. Forward and reverse PCR 
5 primers generally range from 20 to 30 nucleotides and are often designed to give a PCR product of about 100- 
1000 bp in length. The probe sequences are typically 40-55 bp in length. In some cases, additional 
oligonucleotides are synthesized when the consensus sequence is greater than about 1 -1 .5kbp. In order to screen 
several libraries for a full-length clone, DNA from the libraries was screened by PCR amplification, as per 
Ausubel et al.. Current Protocols in Molecular Biology , with the PCR primer pair. A positive library was then 

10 used to isolate clones encoding the gene of interest using the probe oligonucleotide and one of the primer pairs. 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 
commercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with 
oligo dT containing a Notl site, linked with blunt to Sail hemikinased adaptors, cleaved with Noll, sized 
appropriately by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as 

15 pRKB or pRKD; pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, Holmes et al. , Science . 
253:1278-1280 (1991)) in the unique Xhol and Notl sites. 

EXAMPLE 2 : Isolation of cDNA clones bv Amylase Screening 

1. Preparation of oligo dT primed cDNA library 

20 mRNA was isolated from a human tissue of interest using reagents and protocols from Invitrogen, San 

Diego, CA (Fast Track 2). This RNA was used to generate an oligo dT primed cDNA library in the vector 
pRK5D using reagents and protocols from Life Technologies, Gaithcrsburg, MD (Super Script Plasmid System). 
In this procedure, the double stranded cDNA was sized to greater than 1000 bp and the Sall/NotI linkercd cDN A 
was cloned into Xhol/Notl cleaved vector. pRK5D is a cloning vector that has an sp6 transcription initiation 

25 site followed by an Sfil restriction enzyme site preceding the Xhol/Notl cDNA cloning sites. 

2. Preparation of random primed cDNA library 

A secondary cDNA library was generated in order to preferentially represent the 5' ends of the primary 
cDNA clones. Sp6 RNA Was generated from the primary library (described above), and this RNA was used 

30 to generate a random primed cDNA library in the vector pSST-AMY.O using reagents and protocols from Life 
Technologies (Super Script Plasmid System, referenced above). In this procedure the double stranded cDNA 
was sized to 500-1000 bp, linkered with blunt to Notl adaptors, cleaved with Sfil, and cloned into Sfil/Notl 
cleaved vector. pSST-AMY.O is a cloning vector that has a yeast alcohol dehydrogenase promoter preceding 
the cDNA cloning sites and the mouse amylase sequence (the mature sequence without the secretion signal) 

35 followed by the yeast alcohol dehydrogenase terminator, after the cloning sites. Thus, cDNAs cloned into this 
vector that are fused in frame with amylase sequence will lead to the secretion of amylase from appropriately 
transfected yeast colonies. 
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3. Transformation and Detection 

DNA from the library described in paragraph 2 above was chilled on ice to which was added 
electrocompetent DH10B bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then 
electroporated as recommended by the manufacturer. Subsequently, SOC media (Life Technologies, 1 ml) was 
added and the mixture was incubated at 37 °C for 30 minutes. The transformants were then plated onto 20 
5 standard 150 mm LB plates containing ampicillin and incubated for 16 hours (37°C). Positive colonies were 
scraped off the plates and the DNA was isolated from the bacterial pellet using standard protocols, e.g. CsCI- 
gradient. The purified DNA was then carried on to the yeast protocols below. 

The yeast methods were divided into three categories: (1) Transformation of yeast with the 
plasmid/cDNA combined vector; (2) Detection and isolation of yeast clones secreting amylase; and (3) PCR 
10 amplification of the insert directly from the yeast colony and purification of the DNA for sequencing and further 
analysis. 

The yeast strain used was HD56-5A (ATCC-90785). This strain has the following genotype: MAT 
alpha, ura3-52, leu2-3, leu2-112, his3-ll, his3-l5, MAL + , SUC + , GAL + . Preferably, yeast mutants can be 
employed that have deficient post-translational pathways. Such mutants may have translocation deficient alleles 
15 in secll, secll, sec62, with truncated secll being most preferred. Alternatively, antagonists (including 
antisense nucleotides and/or ligands) which interfere with the normal operation of these genes, other proteins 
implicated in this post translation pathway (e.g., SEC61p, SEC72p, SEC62p, SEC63p, TDJlp or SSAlp-4p) 
or the complex formation of these proteins may also be preferably employed in combination with the amylase- 
expressing yeast. 

20 Transformation was performed based on the protocol outlined by Gietz et al., Nucl. Acid. Res., 

20: 1425 (1992). Transformed cells were then inoculated from agar into YEPD complex media broth (100 ml) 
and grown overnight at 30 °C. The YEPD broth was prepared as described in Kaiser et al., Methods in Yeast 
Genetics . Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 207 (1994). The overnight culture was then 
diluted to about 2 x 10 6 cells/ml (approx. OD^O. 1) into fresh YEPD broth (500 ml) and regrown to 1 x 1 0 7 

25 cells/ml (approx. OD^O.4-0.5). 

The cells were then harvested and prepared for transformation by transfer into GS3 rotor bottles in a 
Sorval GS3 rotor at 5,000 rpm for 5 minutes, the supernatant discarded, and then resuspended into sterile water, 
and centrifuged again in 50 ml falcon rubes at 3,500 rpm in a Beckman GS-6KR centrifuge. The supernatant 
was discarded and the cells were subsequently washed with LiAc/TE (10 ml, 10 mM Tris-HCI, 1 mM EDTA 

30 pH 7.5, 100 mM Li 2 OOCCH 3 ), and resuspended into LiAc/TE (2.5 ml). 

Transformation took place by mixing the prepared cells (100 ptl) with freshly denatured single stranded 
salmon testes DNA (Lofstrand Labs, Gaithersburg, MD) and transforming DNA (1 fig, vol. < 10 fi\) in 
microfuge tubes. The mixture was mixed briefly by vortcxing', then 40% PEG/TE (600 /d, 40% polyethylene 
glycol-4000, 10 mM Tris-HCI, 1 mM EDTA, 100 mM Li 2 OOCCH 3 , pH 7.5) was added. This mixture was 

35 gently mixed and incubated at 30°C while agitating for 30 minutes. The cells were then heat shocked at 42°C 
for 15 minutes, and the reaction vessel centrifuged in a microfuge at 12,000 rpm for 5-10 seconds, decanted and 
resuspended into TE (500 fd, 10 mM Tris-HCI, 1 mM EDTA pH 7.5) followed by recentrifugation. The cells 
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were then diluted into TE (1 ml) and aliquots (200 fi\) were spread onto the selective media previously prepared 
in 150 mm growth plates (VWR). 

Alternatively, instead of multiple small reactions, the transformation was performed using a single, large 
scale reaction, wherein reagent amounts were scaled up accordingly. 

The selective media used was a synthetic complete dextrose agar lacking uracil (SCD-Ura) prepared as 
5 described in Kaiser et al. , Methods in Yeast Genetics . Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 
208-210 (1994). Transformants were grown at 30°C for 2-3 days. 

The detection of colonies secreting amylase was performed by including red starch in the selective 
growth media. Starch was coupled to the red dye (Reactive Red- 120, Sigma) as per the procedure described by 
Biely et al., Anal. Biochem. . 172: 176-179 (1988). The coupled starch was incorporated into the SCD-Ura agar 
10 plates at a final concentration of 0. 15 % (w/v), and was buffered with potassium phosphate to a pH of 7.0 (50- 
100 mM final concentration). 

The positive colonies were picked and streaked across fresh selective media (onto 150 mm plates) in 
order to obtain well isolated and identifiable single colonies. Well isolated single colonies positive for amylase 
secretion were detected by direct incorporation of red starch into buffered SCD-Ura agar. Positive colonies were 
15 determined by their ability to break down starch resulting in a clear halo around the positive colony visualized 
direcdy. 

4. Isolation of DN A by PCR Amplification 

When a positive colony was isolated, a portion of it was picked by a toothpick and diluted into sterile 
20 water (30 id) in a 96 well plate. At this time, the positive colonies were either frozen and stored for subsequent 
analysis or immediately amplified. An aliquot of cells (5 fd) was used as a template for the PCR reaction in a 
25 pi volume containing: 0.5 yzl Klentaq (Clontech, Palo Alto, CA); 4.0 /d 10 mM dNTP's (Perkin Elmer- 
Cetus); 2.5 pi Kentaq buffer (Clontech); 0.25 pi forward oligo 1; 0.25 pi reverse oligo 2; 12.5 pi distilled water. 
The sequence of the forward oligonucleotide 1 was: 
25 • V-TGTAAAACGACGGCCAG TTAAATAGACCTGCAATTATTAATCT -3' (SEQ ID NO:553) 

The sequence of reverse oligonucleotide 2 was: 

-V-CAGGAAACAGCTATGACC ACCTGCACACCTGCAAATCCATT -3' (SEQ ID NO:554) 

PCR was then performed as follows: 



a. 




Denature 


92°C, 


5 minutes 


b. 


3 cycles of: 


Denature 


92°C, 


30 seconds 




Anneal 


59°C, 


30 seconds 






Extend 


72°C, 


60 seconds 


c. 


3 cycles of: 


Denature 


92°C, 


30 seconds 




Anneal 


57°C, 


30 seconds 






Extend 


72°C, 


60 seconds 


d. 


25 cycles of: 


Denature 


92°C, 


30 seconds 






Anneal 


55 °C, 


30 seconds 






Extend 


72°C, 


60 seconds 
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Hold 



4°C 



10 



The underlined regions of the oligonucleotides annealed to the ADH promoter region and the amylase 
region, respectively, and amplified a 307 bp region from vector pSST-AMY.O when no insert was present. 
Typically, the first 18 nucleotides of the 5' end of these oligonucleotides contained annealing sites for the 
sequencing primers. Thus, the total product of the PCR reaction from an empty vector was 343 bp. However, 
signal sequence-fused cDNA resulted in considerably longer nucleotide sequences. 

Following the PCR, an aliquot of the reaction (5 /xl) was examined by agarose gel electrophoresis in 
a 1% agarose gel using a Tris-Borate-EDTA (TBE) buffering system as described by Sambrook et al., supra. 
Clones resulting in a single strong PCR product larger than 400 bp were further analyzed by DNA sequencing 
after purification with a 96 Qiaquick PCR clean-up column (Qiagen Inc., Chatsworth, CA). 



EXAMPLE 3 : Isolation of cDNA Clones Using Signal Algorithm Analysis 

Various pol ypeptide-encoding nucleic acid sequences were identified by applying a proprietary signal 
sequence finding algorithm developed by Genentech, Inc. (South San Francisco, CA) upon ESTs as well as 

15 clustered and assembled EST fragments from public (e.g., GenBank) and/or private (LIFESEQ®, Incyte 
Pharmaceuticals, Inc., Palo Alto, CA) databases. The signal sequence algorithm computes a secretion signal 
score based on the character of the DNA nucleotides surrounding the first and optionally the second methionine 
codon(s) (ATG) at the 5' -end of the sequence or sequence fragment under consideration. The nucleotides 
following the first ATG must code for at least 35 unambiguous amino acids without any stop codons. If the first 

20 ATG has the required amino acids, the second is not examined. If neither meets the requirement, the candidate 
sequence is not scored. In order to determine whether the EST sequence contains an authentic signal sequence, 
the DNA and corresponding amino acid sequences surrounding the ATG codon are scored using a set of seven 
sensors (evaluation parameters) known to be associated with secretion signals. Use of this algorithm resulted 
in the identification of numerous polypeptide-encoding nucleic acid sequences. 

25 

EXAMPLE 4 : Isolation of cDNA clones Encoding Human PRO P olypeptides 

Using the techniques described in Examples 1 to 3 above, numerous full-length cDNA clones were 
identified as encoding PRO polypeptides as disclosed herein. These cDNAs were then deposited under the terms 
of the Budapest Treaty with the American Type Culture Collection, 10801 University Blvd., Manassas, VA 
30 201 10-2209, USA (ATCC) as shown in Table 7 below. 



Table 7 



35 



Material 

DNA16438-1387 
DNA 19360-2552 
DNA33455-1548 
DNA37 155-2651 
DNA38269-2654 
DNA40619-1220 



ATCC Den. No. 

209771 

203654 

PTA-127 

PTA-429 

PTA-432 

209525 



Deposit Date. 

April 14, 1998 
February 9, 1999 
May 25, 1999 
July 27, 1999 
July 27, 1999 
December 10, 1997 
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Material 


ATCC DeD. No. 




DNA44 174-25 13 


203577 




DNA44675-2662 


PTA-430 




DNA45408-2615 


PTA-203 


5 


DNA48606-1479 


203040 




DNA52753-2656 


PTA-611 




DNA53915-1258 


209593 




DNA53991-2553 


203649 




DNA54009-2517 


203574 


10 


DNA56055-1643 


PTA-129 




DNA57033-1403 


209905 




DNA57252-1453 


203585 




DNA58799-1652 


203665 




DNA59770-2652 


PTA^427 


15 


DNA59774-2665 


PTA-615 




DNA60281-2518 


203582 




DNA60736-2559 


203838 




DNA6 1875-2653 


PTA-428 




DNA623 12-2558 


203836 


20 


DNA62849-1604 


PTA-205 




DNA66307-2661 


PTA-431 




DNA66677-2535 


203659 




DNA7 1235- 1706 


203584 




DNA7 1289-2547 


PTA-126 


25 


DNA73775-1707 


PTA-128 




DNA76385-1692 


203664 






203578 




DNA77622-2516 


203554 




DNA77629-2573 


203850 


30 


DNA77645-2648 


PTA-45 




DNA79302-2521 


203545 




DNA79865-2519 


203544 




DNA80135-2655 


PTA-234 




DNA80794-2568 


203848 


35 


DNA80796-2523 


203555 




DNA80840-2605 


203949 




DNA80899-2501 


203539 




DNA8 1228-2580 


203871 




DNA8 176 1-2583 


203862 


40 


DNA82358-2738 


PTA-510 




DNA82364-2538 


203603 




DNA 82424 -25 66 


203813 




DNA82430-2557 


203812 




DNA83 500-2506 


203391 


45 


DNA 83 509-26 12 


203965 




DNA83560-2569 


203816 




DNA84139-2555 


203814 




DNA84141-2556 


203810 




DNA84 142-26 13 


PTA-22 


50 


DNA843 18-2520 


203580 




DNA84909-2590 


203889 




DNA84912-2610 


203964 




DNA84925-2514 


203548 




DNA84928-2564 


203817 


55 


DNA84932-2657 


PTA-235 



Table 7 (conO 

Deposit Date 
January 12, 1999 
July 27, 1999 
June 8, 1999 
July 1; 1998 
August 31, 1999 
January 21, 1998 
February 9, 1999 
January 12, 1999 
May 25, 1999 
May 27, 1998 
January 12, 1999 
February 9, 1999 
July 27, 1999 
August 31, 1999 
January 12, 1999 
March 9, 1999 
July 27, 1999 
March 9, 1999 
June 8, 1999 
July 27, 1999 
February 9, 1999 
January 12, 1999 
May 25, 1999 
May 25, 1999 
February 9, 1999 
January 12, 1999 
December 22, 1998 
March 16, 1999 
May 11, 1999 
December 22, 1998 
December 22, 1998 
June 15, 1999 
March 16, 1999 
December 22, 1998 
April 20, 1999 
December 15, 1998 
March 23, 1999 
March 23, 1999 
August 10, 1999 
January 20, 1999 
March 2, 1999 
March 2, 1999 
October 29, 1998 
April 27, 1999 
March 2, 1999 
March 2, 1999 
March 2, 1999 
May 4, 1999 
January 12, 1999 
March 30, 1999 
April 27, 1999 
December 22, 1998 
March 2, 1999 
June 15, 1999 
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Material 


ATCC Det>. No. 




DNA86592-2607 


203968 




DNA86594-2587 


203894 




DNA86647-2591 


203893 


5 


DNA87 185-2563 


20381 1 




DNA87656-2582 


203867 




DNA87974-2609 


203963 




DNA88001-2565 


203815 




DNA88004-2575 


203890 


10 


DNA89220-2608 


PTA-130 




DNA89947-2618 


203970 




DNA90842-2574 


203845 




DNA9 1775-2581 


203861 




DNA9 1779-2571 


203844 


15 


DNA922 17-2697 


PTA-513 




DNA922 19-2541 


203663 




DNA92223-2567 


203851 




DNA92225-2603 


203950 




DNA92232-2589 


203895 


20 


DNA92233-2599 


PTA-134 




DNA92243-2549 


203852 




DNA92253-2671 


PTA-258 




DNA92254-2672 


PTA-259 




DNA92255-2584 


203866 


25 


DNA92269-2570 


203853 




DNA92288-2588 


203892 




DNA92290-2550 


203847 




DNA930 12-2622 


PTA-21 




DNA93020-2642 


PTA-121 


30 


DNA94830-2604 


203951 




DNA94833-2579 


203869 




DNA94838-2658 


PTA-232 




DNA94844-2686 


PTA-385 




DNA94854-2586 


203864 


35 


DNA96868-2677 


PTA-262 




DNA9687 1-2683 


PTA-381 




DNA96880-2624 


PTA-15 




DNA96986-2660 


PTA-239 




DNA96988-2685 


PTA-384 


40 


DNA96995-2709 


PTA-475 




DNA97004-2562 


203854 




DNA97005-2687 


PTA-378 




DNA97009-2668 


PTA-257 




DNA970 13-2667 


PTA-231 


45 


DNA98380-2690 


PTA-388 




DNA9856 1-2696 


PTA-620 




DNA98575-2644 


PTA-118 




DNA98593-2694 


PTA-477 




DNA98600-2703 


PTA-488 


50 


DNA9939 1-2572 


203849 




DNA99393-2560 


203837 




DNA100276-2684 


PTA-380 




DNA100312-2645 


PTA-44 




DNA100902-2646 


PTA-42 


55 


DN A 102899-2679 


PTA-123 



Table 7 (conO 

Deposit Date 
April 27, 1999 
March 30, 1999 
March 30, 1999 
March 2, 1999 
March 23, 1999 
April 27, 1999 
March 2, 1999 
March 30, 1999 
May 25, 1999 
April 27, 1999 
March 16, 1999 
March 23, 1999 
March 16, 1999 
August 10, 1999 
February 9, 1999 
March 16, 1999 
April 20, 1999 
March 30, 1999 
May 25, 1999 
March 16, 1999 
June 22, 1999 
June 22, 1999 
March 23, 1999 
March 16, 1999 
March 30, 1999 
March 16, 1999 
May 4, 1999 
May 25, 1999 
April 20, 1999 
March 23, 1999 
June 15, 1999 
July 20, 1999 
March 23, 1999 
June 22, 1999 
July 20, 1999 
May 4, 1999 
June 15, 1999 
July 20, 1999 
August 3, 1999 
March 16, 1999 
July 20, 1999 
June 22, 1999 
June 15, 1999 
July 20, 1999 
August 31, 1999 
May 25, 1999 
August 3, 1999 
August 3, 1999 
March 16, 1999 
March 9, 1999 
July 20, 1999 
May 11, 1999 
May 11, 1999 
May 25, 1999 
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Table 7 (com*) 





Material 


ATCC DeD. No. 


Deposit Date 




DNA104875-2720 


PTA-482 


August 3, 1999 




DNA 105680-27 10 


PTA-483 


August 3, 1999 




DNA 105779-2708 


PTA-485 


August 3, 1999 


5 


DNA 105794-2695 


PTA-480 


August 3, 1999 




DNA105838-2702 


PTA-476 


August 3, 1999 




DNA107698-2715 


PTA-472 


August 3, 1999 




DNA107701-2711 


PTA-487 


August 3, 1999 




DNA 10778 1-2707 


PTA-484 


August 3, 1999 


10 


DNA 108670-2744 


PTA-546 


August 17, 1999 




DNA108688-2725 


PTA-515 


August 10, J 999 




DNA 108769-2765 


PTA-861 


October 19, 1999 




DNA 108935-2721 


PTA-518 


August 10, 1999 




DNA1 10700-2716 


PTA-512 


August 10, 1999 


15 


DNA1 11750-2706 


PTA-489 


August 3, 1999 




DNA123430-2755 


PTA-614 


August 31, 1999 




DNA 125 154-2785 


PTA-957 


November 16,1999 




DNA 142238-2768 


PTA-819 


October 5, 1999 




DNA22779-I130 


209280 


September 18, 1997 


20 


DNA26847-1395 


209772 


April 14, 1998 




DNA27864-1155 


209375 


October 16, 1997 




DNA27865-1091 


209296 


September 23, 1997 




DNA28497-1130 


209279 


September 18, 1997 




DNA29101-1122 


209653 


March 5, 1998 


25 


DNA32286-1191 


209385 


October 16, 1997 




DNA32288-1132 


209261 


September 16, 1997 




DNA32290-1164 


209384 


October 16, 1997 




DNA32292-1131 


209258 


September 16, 1997 




DNA3 2298-1 132 


209257 


September 16, 1997 


30 


DNA33085-1110 


209087 


May 30, 1997 




DNA33087-1158 


209381 


October 16, 1997 




DNA33089-1132 


209262 


September 16, 1997 




DNA3 3092- 1202 


209420 


October 28, 1997 




DNA33094-1131 


209256 


September 16, 1997 


35 


DNA33107-1135 


209251 


September 16, 1997 




DNA33221-1133 


209263 


September 16, 1997 




DNA33223-1136 


209264 


September 16, 1997 




DNA33460-1166 


209376 


October 16, 1997 




DNA33473-1176 


209391 


October 17, 1997 


40 


DNA33785-1143 


209417 


October 28, 1997 




DNA33786-1132 


209253 


September 16, 1997 




DNA34353-1428 


209855 


May 12, 1998 




DNA34392-1170 


209526 


December 10, 1997 




DN A3 4434- 1139 


209252 


September 16, 1997 


45 


DNA35558-1167 


209374 


October 16, 1997 




DNA35595-1228 


209528 


December 10, 1997 




DNA35638-1216 


209265 


September 16, 1997 




DNA35639-1172 


209396 


October 17, 1997 




DNA35663-1129 


209201 


August 18, 1997 


50 


DNA35674-1142 


209416 


October 28, 1997 




DNA35841-1173 


209403 


October 17, 1997 




DNA35916-1161 


209419 


October 28, 1997 




DNA35918-1174 


209402 


October 17, 1997 




DNA36350-1158 


209378 


October 16, 1997 


55 


DNA37140-1234 


209489 


November 21, 1997 
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Material 


ATCC DeD. No. 




DNA37150-1178 


209401 




DNA38260-1180 


209397 




DNA40021-1154 


209389 


5 


DNA40587-1231 


209438 




DNA40592-1242 


209492 




DNA40620-] 183 


209388 




DNA40628-1216 


. 209432 




DNA4098 1-1234 


209439 


10 


DNA40982-1235 


209433 




DNA4 1 234-1242 


209618 




DNA43046-1225 


209484 




DNA43316-1237 


209487 




DNA44 167- 1243 


209434 


15 


DNA441 84-13 19 


209704 




DNA44194-1317 


209808 




DNA44196-1353 


209847 




DNA454 19-1252 


209616 




DNA46777-1253 


209619 


20 


DNA47394-1572 


203109 




DNA4833 1-1329 


209715 




DNA48336-1309 


209669 




DNA49 142- 1430 


203002 




DNA49646-1327 


209705 


25 


DNA4982 1-1562 


209981 




DNA49829-1346 


209749 




DNA5092 1-1458 


209859 




DNA52 187-1354 


209845 




DNA52 196- 1348 


209748 


30 


DNA52598-1518 


203107 




DNA54228-1366 


209801 




DNA56047-1456 


209948 




DNA561 12-1379 


209883 




DNA561 13-1378 


203049 


35 


DNA56352-1358 


209846 




DNA56433-1406 


209857 




DNA56439-1376 


209864 




DNA57530-1375 


209880 




DNA57689-1385 


209869 


40 


DNA57690-1374 


209950 




DNA57693-1424 


203008 




DNA57838-1337 


203014 




DNA5872 1-1475 


203110 




DNA59205-1421 


203009 


45 


DNA59215-1425 


209961 




DNA59220-1514 


209962 




DNA59294-1381 


209866 




DNA59488-1603 


203157 




DNA59588-1571 


203106 


50 


DNA59606-1471 


209945 




DNA59620-1463 


209989 




DNA59767-1489 


203108 




DNA59777-1480 


203111 




DNA59814-1486 


203359 


55 


DNA59839-1461 


209988 



Table 7 (conf) 

Deposit Date 
October 17, 1997 
October 17, 1997 
October 17, 1997 
November 7, 1997 
November 21, 1997 
October 17, 1997 
November 7, 1997 
November 7, 1997 
November 7, 1997 
February 5, 1998 
November 21, 1997 
November 21, 1997 
November 7, 1997 
March 26, 1998 
April 28, 1998 
May 6, 1998 
February 5, 1998 
February 5, 1998 
August 11, 1998 
March 31, 1998 
March 11, 1998 
June 23, 1998 
March 26, 1998 
June 16, 1998 
April 7, 1998 
May 12, 1998 
May 6, 1998 
April 7, 1998 
August 11, 1998 
April 23, 1998 
June 9, 1998 
May 20, 1998 
July 1, 1998 
May 6, 1998 
May 12, 1998 
May 14, 1998 
May 20, 1998 
May 14, 1998 
June 9, 1998 
June 23, 1998 
June 23, 1998 
August 11, 1998 
June 23, 1998 
June 9, 1998 
June 9, 1998 
May 14, 1998 
August 25, 1998 
August 11, 1998 
June 9, 1998 
June 16, 1998 
August 11, 1998 
August 11, 1998 
October 20, 1998 
June 16, 1998 
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Table 7 (conQ 





Material 


ATCC Deo. No. 


Deposit Pate 




DNA59846-1503 


209978 


June 16, 1998 




DNA59847-1511 


203098 


August 4, 1998 




DNA60615-1483 


209980 


June 16, 1998 


5 


DNA6062I-1516 


203091 


August 4, 1998 




DNA60622-1525 


203090 


August 4, 1998 




DNA60627-1508 


203092 


August 4, 1998 




DNA60764-1533 


203452 


November 10, 1998 




DNA60775-1532 


203173 


September 1 , 1998 


10 


DNA61 185-1646 


203464 


November 17, 1998 




DNA61 873-1 574 


203132 


August 18, 1998 




DNA62306-1570 


. 203254 


September 9, 1998 




DNA62808-1582 


203358 


October 20, 1998 




DNA62814-1521 


203093 


August 4, 1998 


15 


DNA64885-1529 


203457 


November 3, 1998 




DNA64886-1601 


203241 


September 9, 1998 




DNA64888-1542 


203249 


September 9, 1998 




DNA64889-1541 


203250 


September 9, 1998 




DNA64890-1612 


203131 


August 18, 1998 


20 


DNA64903-1553 


203223 


September 15, 1998 




DNA64905-1558 


203233 


September 15, 1998 




DNA65402-1540 


203252 


September 9, 1998 




DNA65405-1547 


203476 


November 17, 1998 




DNA65412-1523 


203094 


August 4, 1998 


25 


DNA66309-1538 


203235 


September 15, 1998 




DNA66667-1596 


203267 


September 22, 1998 




DNA66675-1587 


203282 


September 22, 1998 




DNA6881 8-2536 


203657 


February 9, 1999 




DNA68864-1629 


203276 


September 22, 1998 


30 


DNA68872-1620 


203160 


August 25, 1998 




DNA71 159-1617 


203135 


August 18, 1998 




DNA73727-1673 


203459 


November 3, 1998 




DNA73739-1645 


203270 


September 22, 1998 




DNA76400-2528 


203573 


January 12, 1999 


35 


DNA765 10-2504 


203477 


November 17, 1998 




DNA76529-1666 


203315 


October 6, 1998 




DNA76538-1670 


203313 


October 6, 1998 




DNA77301-1708 


203407 


October 27, 1998 




DNA77624-2515 


203553 


December 22, 1998 


40 


DNA79230-2525 


203549 


December 22, 1998 




DNA79862-2522 


203550 


December 22, 1998 




DNA80 145-2594 


PTA-204 


June 8, 1999 




DNA83500-2506 


203391 


October 29, 1998 




DNA8491 7-2597 


203863 


March 23, 1999 


45 


DNA92218-2554 


203834 


March 9, 1999 




DNA96042-2682 


PTA-382 


July 20, 1999 



These deposits were made under the provisions of the Budapest Treaty on the International Recognition 
of the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 
50 Treaty). This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of the progeny of 
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the culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the 
public of any U.S. or foreign patent application, whichever comes first, and assures availability of the progeny 
to one determined by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 
USC § 122 and the Commissioner's rules pursuant thereto (including 37 CFR §1.14 with particular reference 
to 886 OG 638). 

5 The assignee of the present application has agreed that if a culture of the materials on deposit should 

die or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on 
notification with another of the same. Availability of the deposited material is not to be construed as a license 
to practice the invention in contravention of the rights granted under the authority of any government in 
accordance with its patent laws. 

10 

EXAMPLE 5 : Use of PRO as a hybridization probe 

The following method describes use of a nucleotide sequence encoding PRO as a hybridization probe. 

DNA comprising the coding sequence of full-length or mature PRO as disclosed herein is employed as 
a probe to screen for homologous DNAs (such as those encoding naturally-occurring variants of PRO) in human 
15 tissue cDNA libraries or human tissue genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed under the following 
high stringency conditions. Hybridization of radiolabeled PRO-derived probe to the filters is performed in a 
solution of 50% formamide, 5x SSC, 0. 1 % SDS, 0. 1 % sodium pyrophosphate, 50 mM sodium phosphate, pH 
6.8, 2x Denhardt's solution, and 10% dextran sulfate at 42°C for 20 hours. Washing of the filters is performed 
20 in an aqueous solution of 0. Ix SSC and 0. 1 % SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO can 
then be identified using standard techniques known in the art. 

EXAMPLE 6 : Expression of PRO in E. coli 
25 This example illustrates preparation of an unglycosylated form of PRO by recombinant expression in 

E. coli. 

The DNA sequence encoding PRO is initially amplified using selected PCR primers. The primers 
should contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected 
expression vector. A variety of expression vectors may be employed. An example of a suitable vector is 

30 pBR322 (derived from E. coli; see Bolivar et al., Gene . 2:95 (1977)) which contains genes for ampicillin and 
tetracycline resistance. The vector is digested with restriction enzyme and dephosphorylated. The PCR 
amplified sequences are then ligated into the vector. The vector will preferably include sequences which encode 
for an antibiotic resistance gene, a trp promoter, a polyhis leader (including the first six STII codons, polyhis 
sequence, and enterokinase cleavage site), the PRO coding region, lambda transcriptional terminator, and an 

35 argU gene. 

The ligation mixture is then used to transform a selected E. coli strain using the methods described in 
Sambrook et al . , supra . Transformants are identified by their ability to grow on LB plates and antibiotic resistant 
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colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
sequencing. 

Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 
antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are 
then grown to a desired optical density, during which the expression promoter is turned on. 
5 After culturing the cells for several more hours, the cells can be harvested by centrifugation. The cell 

pellet obtained by the centrifugation can be solubilized using various agents known in the art, and the solubilized 
PRO protein can then be purified using a metal chelating column under conditions that allow tight binding of the 
protein. 

PRO may be expressed in E. coli in a poly-His tagged form, using the following procedure. The DNA 

10 encoding PRO is initially amplified using selected PCR primers. The primers will contain restriction enzyme 
sites which correspond to the restriction enzyme sites on the selected expression vector, and other useful 
sequences providing for efficient and reliable translation initiation, rapid purification on a metal chelation 
column, and proteolytic removal with enterokinase. The PCR-amplified, poly-His tagged sequences are then 
ligated into an expression vector, which is used to transform an E. coli host based on strain 52 (W3110 

15 fuhA(tonA) Ion galE rpoHts(htpRts) clpP(lacIq). Transformants are first grown in LB containing 50 mg/ml 
carbenicillin at 30°C with shaking until an O.D.600 of 3-5 is reached. Cultures are then diluted 50-100 fold into 
CRAP media (prepared by mixing 3.57 g (NH 4 ) 2 SO<, 0.71 g sodium citrate«2H20, 1.07 g KC1, 5.36 g Difco 
yeast extract, 5.36 g Sheffield hycase SF in 500 mL water, as well as 110 mM MPOS, pH 7.3, 0.55% (w/v) 
glucose and 7 mM MgS0 4 ) and grown for approximately 20-30 hours at 30°C with shaking. Samples are 

20 removed to verify expression by SDS-PAGE analysis, and the bulk culture is centrifuged to pellet the cells. Cell 
pellets are frozen until purification and refolding. 

£. coli paste from 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrations of 0. 1M and 0.02 M, respectively, and the solution is stirred overnight at 4°C. This step results 

25 in a denatured protein with all cysteine residues blocked by sulfitolization. The solution is centrifuged at 40,000 
rpm in a Beckman Ultracentifuge for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate 
column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
column buffer. The column is washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 

30 grade), pH 7.4. The protein is eluted with buffer containing 250 mM imidazole. Fractions containing the 
desired protein are pooled and stored at 4°C. Protein concentration is estimated by its absorbance at 280 nm 
using the calculated extinction coefficient based on its amino acid sequence. 

The proteins are refolded by diluting the sample slowly into freshly prepared refolding buffer consisting 
of: 20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. 

35 Refolding volumes are chosen so that the final protein concentration is between 50 to 100 micrograms/ml. The 
refolding solution is stirred gently at 4°C for 12-36 hours. The refolding reaction is quenched by the addition 
of TFA to a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the 
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solution is filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final concentration. The 
refolded protein is chromatographed on a Poros Rl/H reversed phase column using a mobile buffer of 0.1 % 
TFA with elution with a gradient of acetonitrile from 10 to 80%. Aliquots of fractions with A280 absorbance 
are analyzed on SDS poly aery lamide gels and fractions containing homogeneous refolded protein are pooled. 
Generally, the properly refolded species of most proteins are eluted at the lowest concentrations of acetonitrile 
5 since those species are the most compact with their hydrophobic interiors shielded from interaction with the 
reversed phase resin. Aggregated species are usually eluted at higher acetonitrile concentrations. In addition 
to resolving misfolded forms of proteins from the desired form, the reversed phase step also removes endotoxin 
from the samples. 

Fractions containing the desired folded PRO polypeptide are pooled and the acetonitrile removed using 
10 a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes, pH 6.8 with 
0. 1 4 M sodium chloride and 4% mannitol by dialysis or by gel filtration using G25 Superfine (Pharmacia) resins 
equilibrated in the formulation buffer and sterile filtered. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

15 EXAMPLE 7 : Expression of PRO in mammalian cells 

This example illustrates preparation of a potentially glycosylated form of PRO by recombinant 
expression in mammalian cells. 

The vector, pRK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
Optionally, the PRO DNA is ligated into pRK5 with selected restriction enzymes to allow insertion of the PRO 
20 DNA using ligation methods such as described in Sambrook et al . , supra . The resulting vector is called pRK5- 
PRO. 

In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 
grown to confluence in tissue culture plates in medium such as DM EM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 fig pRK5-PRO DNA is mixed with about I fig 

25 DNA encoding the VA RNA gene [Thimmappaya et al., Cell, 11:543 (1982)] and dissolved in 500 /xl of 1 mM 
Tris-HCl, 0. 1 mM EDTA, 0.227 M CaCl 2 . To this mixture is added, dropwise, 500 fi\ of 50 mM HEPES (pH 
7.35), 280 mM NaCl, 1.5 mM NaP0 4 , and a precipitate is allowed to form for 10 minutes at 25°C. The 
precipitate is suspended and added to the 293 cells and allowed to settle for about four hours at 37°C The 
culture medium is aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are 

30 then washed with serum free medium, fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections, the culture medium is removed and replaced with culture 
medium (alone) or culture medium containing 200 /iCi/ml 35 S-cysteine and 200 ^Ci/ml 35 S-methionine. After 
a 1 2 hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15 % 
SDS gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the 

35 presence of PRO polypeptide. The cultures containing transfected cells may undergo further incubation (in 
serum free medium) and the medium is tested in selected bioassays. 
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In an alternative technique, PRO may be introduced into 293 cells transiently using the dextran sulfate 
method described by Somparyrac et al., Proc. Natl. Acad. Sci. . 12:7575 (1981). 293 cells are grown to 
maximal density in a spinner flask and 700 fig pRK5-PRO DNA is added. The cells are first concentrated from 
the spinner flask by centrifugation and washed with PBS. The DNA-dextran precipitate is incubated on the cell 
pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture 
5 medium, and re-introduced into the spinner flask containing tissue culture medium, 5 jig/ml bovine insulin and 
0. 1 /ig/ml bovine transferrin. After about four days, the conditioned media is centrifuged and filtered to remove 
cells and debris. The sample containing expressed PRO can then be concentrated and purified by any selected 
method, such as dialysis and/or column chromatography. 

In another embodiment, PRO can be expressed in CHO cells. The pRK5-PRO can be transfected into 

10 CHO cells using known reagents such as CaP0 4 or DEAE-dextran. As described above, the cell cultures can 
be incubated, and the medium replaced with culture medium (alone) or medium containing a radiolabel such as 
35 S-methionine. After determining the presence of PRO polypeptide, the culture medium may be replaced with 
serum free medium. Preferably, the cultures are incubated for about 6 days, and then the conditioned medium 
is harvested. The medium containing the expressed PRO can then be concentrated and purified by any selected 

15 method. 

Epitope-tagged PRO may also be expressed in host CHO cells. The PRO may be subcloned out of the 
pRK5 vector. The subclone insert can undergo PCR to fuse in frame with a selected epitope tag such as a poly- 
his tag into a Baculovirus expression vector. The poly-his tagged PRO insert can then be subcloned into a SV40 
driven vector containing a selection marker such as DHFR for selection of stable clones. Finally, the CHO cells 

20 can be transfected (as described above) with the SV40 driven vector. Labeling may be performed, as described 
above, to verify expression. The culture medium containing the expressed poly-His tagged PRO can then be 
concentrated and purified by any selected method, such as by Ni 2+ -chelate affinity chromatography. 

PRO may also be expressed in CHO and/or COS cells by a transient expression procedure or in CHO 
cells by another stable expression procedure. 

25 Stable expression in CHO cells is performed using the following procedure. The proteins are expressed 

as an IgG construct (immunoadhesin), in which the coding sequences for the soluble forms (e.g. extracellular 
domains) of the respective proteins are fused to an IgGl constant region sequence containing the hinge, CH2 
and CH2 domains and/or is a poly-His tagged form. 

Following PCR amplification, the respective DNAs are subcloned in a CHO expression vector using 

30 standard techniques as described in Ausubel et al., Current Protocols of Molecular Biology . Unit 3.16, John 
Wiley and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5' and 3' 
of the DNA of interest to allow the convenient shuttling of cDNA's. The vector used expression in CHO cells 
is as described in Lucas et al., Nucl. Acids Res. 24:9 (1774-1779 (1996), and uses the SV40 early 
promoter/enhancer to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR 

35 expression permits selection for stable maintenance of the plasmid following transfection. 

Twelve micrograms of the desired plasmid DNA is introduced into approximately 10 million CHO cells 
using commercially available transfection reagents Superfect* (Quiagen), Dosper* or Fugene* (Boehringer 
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Mannheim). The cells are grown as described in Lucas et al., supra. Approximately 3 x 10" 7 cells are frozen 
in an ampule for further growth and production as described below. 

The ampules containing the plasmid DNA are thawed by placement into water bath and mixed by 
vortexing. The contents are pipetted into a centrifuge tube containing 10 mLs of media and centrifuged at 1000 
rpm for 5 minutes. The supernatant is aspirated and the cells are resuspended in 10 mL of selective media (0.2 
5 ^m filtered PS20 with 5% 0.2 //m diafiltered fetal bovine serum). The cells are then aliquoted into a 100 mL 
spinner containing 90 mL of selective media. After 1-2 days, the cells are transferred into a 250 mL spinner 
filled with 150 mL selective growth medium and incubated at 37°C. After another 2-3 days, 250 mL, 500 mL 
and 2000 mL spinners are seeded with 3 x 10 s cells/mL. The cell media is exchanged with fresh media by 
centrifugation and resuspension in production medium. Although any suitable CHO media may be employed, 

10 a production medium described in U.S. Patent No. 5, 122,469, issued June 16, 1992 may actually be used. A 
3L production spinner is seeded at 1 .2 x 10 6 cells/mL. On day 0, the cell number pH ie determined. On day 
1, the spinner is sampled and sparging with filtered air is commenced. On day 2, the spinner is sampled, the 
temperature shifted to 33°C, and 30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% 
polydimethylsiloxane emulsion, Dow Corning 365 Medical Grade Emulsion) taken. Throughout the production, 

15 the pH is adjusted as necessary to keep it at around 7.2. After 10 days, or until the viability dropped below 
70% , the cell culture is harvested by centrifugation and filtering through a 0.22 ^m filter. The filtrate was either 
stored at 4°C or immediately loaded onto columns for purification. 

For the poly-His tagged constructs, the proteins are purified using a Ni-NTA column (Qiagen). Before 
purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned media 

20 is pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl 
and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After loading, the column is washed with additional 
equilibration buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly 
purified protein is subsequently desalted into a storage buffer containing 10 mM Hepes, 0. 14 M NaCl and 4% 
mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

25 Immunoadhesin (Fc-containing) constructs are purified from the conditioned media as follows. The 

conditioned medium is pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer 
before elution with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 
ml fractions into tubes containing 275 //L of 1 M Tris buffer, pH 9. The highly purified protein is subsequently 

30 desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity is assessed 
by SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 8 : Expression of PRO in Yeast 
35 The following method describes recombinant expression of PRO in yeast. 

First, yeast expression vectors are constructed for intracellular production or secretion of PRO from 
the ADH2/GAPDH promoter. DNA encoding PRO and the promoter is inserted into suitable restriction enzyme 
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sites in the selected plasmid to direct intracellular expression of PRO. For secretion, DNA encoding PRO can 
be cloned into the selected plasmid, together with DNA encoding the ADH2/GAPDH promoter, a native PRO 
signal peptide or other mammalian signal peptide, or, for example, a yeast alpha-factor or invertase secretory 
signal/leader sequence, and linker sequences (if needed) for expression of PRO. 

Yeast cells, such as yeast strain AB1 10, can then be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transformed yeast supernatants can be analyzed by 
precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 
Coomassie Blue stain. 

Recombinant PRO can subsequently be isolated and purified by removing the yeast cells from the 
fermentation medium by centrifugal ion and then concentrating the medium using selected cartridge filters. The 
concentrate containing PRO may further be purified using selected column chromatography resins. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 9 : Expression of PRO in Baculovirus-Infected Insect Cells 

The following method describes recombinant expression of PRO in Baculovirus-infected insect cells. 

The sequence coding for PRO is fused upstream of an epitope tag contained within a baculovirus 
expression vector. Such epitope tags include poly-his tags and immunoglobulin tags (like Fc regions of IgG). 
A variety of plasmids may be employed, including plasmids derived from commercially available plasmids such 
as pVL1393 (Novagen). Briefly, the sequence encoding PRO or the desired portion of the coding sequence of 
PRO such as the sequence encoding the extracellular domain of a transmembrane protein or the sequence 
encoding the mature protein if the protein is extracellular is amplified by PCR with primers complementary to 
the 5' and 3' regions. The 5' primer may incorporate flanking (selected) restriction enzyme sites. The product 
is then digested with those selected restriction enzymes and subcloned into the expression vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGold™ virus 
DNA (Pharmingen) into Spodoptera frugiperda ("Sf9") cells (ATCC CRL 171 1) using lipofectin (commercially 
available from GIBCO-BRL). After 4 - 5 days of incubation at 28°C, the released viruses are harvested and used 
for further amplifications. Viral infection and protein expression are performed as described by O'Reilley et 
al., Baculovirus expression vecto rs: A Laboratory Manual. Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO can then be purified, for example, by Ni 2+ -chelate affinity 
chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by 
Rupert et al., Nature . 362 : 175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 
mL Hepes, pH 7.9; 12.5 mM MgCl 2 ; 0.1 mM EDTA; 10% glycerol; 0.1 % NP-40; 0.4 M KCI), and sonicated 
twice for 20 seconds on ice. The sonicates are cleared by centrifugation, and the supernatant is diluted 50-fold 
in loading buffer (50 mM phosphate, 300 mM NaCl, 10% glycerol, pH 7.8) and filtered through a 0.45 /zm 
filter. A Ni 2+ -NTA agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 
mL, washed with 25 mL of water and equilibrated with 25 mL of loading buffer. The filtered cell extract is 
loaded onto the column at 0.5 mL per minute. The column is washed to baseline A^o with loading buffer, at 
which point fraction collection is started. Next, the column is washed with a secondary wash buffer (50 mM 
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phosphate; 300 mM NaCl, 10% glycerol, pH 6.0), which elutes nonspecifically bound protein. After reaching 
A 280 baseline again, the column is developed with a 0 to 500 mM Imidazole gradient in the secondary wash 
buffer. One mL fractions are collected and analyzed by SDS-PAGE and silver staining or Western blot with 
Ni 2+ -NTA-conjugated to alkaline phosphatase (Qiagen). Fractions containing the eluted His l0 -tagged PRO are 
pooled and dialyzed against loading buffer. 
5 Alternatively, purification of the IgG tagged (or Fc tagged) PRO can be performed using known 

chromatography techniques, including for instance, Protein A or protein G column chromatography. 

Many of the PRO polypeptides disclosed herein were successfully expressed as described above. 

EXAMPLE 10 : Preparation of Antibodies that Bind PRO 

10 This example illustrates preparation of monoclonal antibodies which can specifically bind PRO. 

Techniques for producing the monoclonal antibodies are known in the art and are described, for 
instance, in Goding, supra . Immunogens that may be employed include purified PRO, fusion proteins containing 
PRO, and cells expressing recombinant PRO on the cell surface. Selection of the immunogen can be made by 
the skilled artisan without undue experimentation. 

15 Mice, such as Balb/c, are immunized with the PRO immunogen emulsified in complete Freund's 

adjuvant and injected subcutaneously or intraperitoneally in an amount from 1-100 micrograms. Alternatively, 
the immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT) and 
injected into the animal's hind foot pads. The immunized mice are then boosted 10 to 12 days later with 
additional immunogen emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be 

20 boosted with additional immunization injections. Serum samples may be periodically obtained from the mice 
by retro-orbital bleeding for testing in ELISA assays to detect anti-PRO antibodies. 

After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected 
with a final intravenous injection of PRO. Three to four days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells are then fused (using 35% polyethylene glycol) to a selected murine myeloma 

25 cell line such as P3X63AgU.l, available from ATCC, No. CRL 1597. The fusions generate hybridoma cells 
which can then be plated in 96 well tissue culture plates containing HAT (hypoxanthine, aminopterin, and 
thymidine) medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against PRO. Determination of 
"positive" hybridoma cells secreting the desired monoclonal antibodies against PRO is within the skill in the art. 

30 The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce 

ascites containing the anti-PRO monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue 
culture flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can be 
accomplished using ammonium sulfate precipitation, followed by gel exclusion chromatography. Alternatively, 
affinity chromatography based upon binding of antibody to protein A or protein G can be employed. 

35 
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EXAMPLE 1 1 : Purification of PRO Polypeptides Using Specific Antibodies 

Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the art 
of protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide 
is purified by immunoaffinity chromatography using antibodies specific for the PRO polypeptide of interest. In 
general, an immunoaffinity column is constructed by covalently coupling the anti-PRO polypeptide antibody to 
5 an activated chromatographic resin. 

Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammonium 
sulfate or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, N.J.). 
Likewise, monoclonal antibodies are prepared from mouse ascites fluid by ammonium sulfate precipitation or 
chromatography on immobilized Protein A. Partially purified immunoglobulin is covalently attached to a 
10 chromatographic resin such as CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotechnology). The antibody 
is coupled to the resin, the resin is blocked, and the derivative resin is washed according to the manufacturer's 
instructions. 

Such an immunoaffinity column is utilized in the purification of PRO polypeptide by preparing a fraction 
from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the 

15 whole cell or of a subcellular fraction obtained via differential centrifugation by the addition of detergent or by 
other methods well known in the art. Alternatively, soluble PRO polypeptide containing a signal sequence may 
be secreted in useful quantity into the medium in which the cells are grown. 

A soluble PRO polypeptide-containing preparation is passed over the immunoaffinity column, and the 
column is washed under conditions that allow the preferential absorbance of PRO polypeptide (e.g. , high ionic 

20 strength buffers in the presence of detergent). Then, the column is eluted under conditions that disrupt 
antibody/PRO polypeptide binding (e.g. , a low pH buffer such as approximately pH 2-3, or a high concentration 
of a chaotrope such as urea or thiocyanate ion), and PRO polypeptide is collected. 

EXAMPLE 12 : Drug Screening 

25 This invention is particularly useful for screening compounds by using PRO polypeptides or binding 

fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed 
in such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or located 
intracellularly. One method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably 
transformed with recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened 

30 against such transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can be 
used for standard binding assays. One may measure, for example, the formation of complexes between PRO 
polypeptide or a fragment and the agent being tested. Alternatively, one can examine the diminution in complex 
formation between the PRO polypeptide and its target cell or target receptors caused by the agent being tested. 
Thus, the present invention provides methods of screening for drugs or any other agents which can 

35 affect a PRO polypeptide-associated disease or disorder. These methods comprise contacting such an agent with 
an PRO polypeptide or fragment thereof and assaying (I) for the presence of a complex between the agent and 
the PRO polypeptide or fragment, or (ii) for the presence of a complex between the PRO polypeptide or fragment 
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and the cell, by methods well known in the an. In such competitive binding assays, the PRO polypeptide or 
fragment is typically labeled. After suitable incubation, free PRO polypeptide or fragment is separated from that 
present in bound form, and the amount of free or uncomplexed label is a measure of the ability of the particular 
agent to bind to PRO polypeptide or to interfere with the PRO polypeptide/cell complex. 

Another technique for drug screening provides high throughput screening for compounds having suitable 
5 binding affinity to a polypeptide and is described in detail in WO 84/03564, published on September 1 3 , 1 984 . 
Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid substrate, such 
as plastic pins or some other surface. As applied to a PRO polypeptide, the peptide test compounds are reacted 
with PRO polypeptide and washed. Bound PRO polypeptide is detected by methods well known in the art. 
Purified PRO polypeptide can also be coated directly onto plates for use in the aforementioned drug screening 
10 techniques. In addition, non-neutralizing antibodies can be used to capture the peptide and immobilize it on the 
solid support. 

This invention also contemplates the use of competitive drug screening assays in which neutralizing 
antibodies capable of binding PRO polypeptide specifically compete with a test compound for binding to PRO 
polypeptide or fragments thereof. In this manner, the antibodies can be used to detect the presence of any 
15 peptide which shares one or more antigenic determinants with PRO polypeptide. 

EXAMPLE 13 : Rational Drug Design 

The goal of rational drug design is to produce structural analogs of biologically active polypeptide of 

interest (i.e. , a PRO polypeptide) or of small molecules with which they interact, e.g. , agonists, antagonists, or 
20 inhibitors. Any of these examples can be used to fashion drugs which are more active or stable forms of the 

PRO polypeptide or which enhance or interfere with the function of the PRO polypeptide in vivo (c.f., Hodgson, 

Bio/Technology . 9: 19-21 (1991)). 

In one approach, the three-dimensional structure of the PRO polypeptide, or of an PRO 

polypeptide-inhibitor complex, is determined by x-ray crystallography, by computer modeling or, most typically, 
25 by a combination of the two approaches. Both the shape and charges of the PRO polypeptide must be ascertained 

to elucidate the structure and to determine active site(s) of the molecule. Less often, useful information regarding 

the structure of the PRO polypeptide may be gained by modeling based on the structure of homologous proteins. 

In both cases, relevant structural information is used to design analogous PRO polypeptide-Iike molecules or to 

identify efficient inhibitors. Useful examples of rational drug design may include molecules which have improved 
30 activity or stability as shown by Braxton and Wells, Biochemistry. 31:7796-7801 (1992) or which act as 

inhibitors, agonists, or antagonists of native peptides as shown by Athauda et al. t J. Biochem.. 113:742-746 

(1993). 

It is also possible to isolate a target-specific antibody, selected by functional assay, as described above, 
and then to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent 
35 drug design can be based. It is possible to bypass protein crystallography altogether by generating anti- idiotypic 
antibodies (anti -ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, 
the binding site of the anti-ids would be expected to be an analog of the original receptor. The anti-id could then 
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be used to identify and isolate peptides from banks of chemically or biologically produced peptides. The isolated 
peptides would then act as the pharmacore. 

By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available 
to perform such analytical studies as X-ray crystallography. In addition, knowledge of the PRO polypeptide 
amino acid sequence provided herein will provide guidance to those employing computer modeling techniques 
5 in place of or in addition to x-ray crystallography. 

EXAMPLE 14 : Identification of PRO Polypeptides That Stimulate TNF-a Release In Human Blood (Assay 1 28) 
This assay shows that certain PRO polypeptides of the present invention act to stimulate the release of 
TNF-a in human blood. PRO polypeptides testing positive in this assay are useful for, among other things, 

10 research purposes where stimulation of the release of TN F-a would be desired and for the therapeutic treatment 
of conditions wherein enhanced TNF-a release would be beneficial. Specifically, 200 y\ of human blood 
supplemented with 50mM Hepes buffer (pH 7.2) is aliquoted per well in a 96 well test plate. To each well is 
then added 300/xl of either the test PRO polypeptide in 50 mM Hepes buffer (at various concentrations) or 50 
mM Hepes buffer alone (negative control) and the plates are incubated at 37°C for 6 hours. The samples are 

15 then ccntrifuged and 50^1 of plasma is collected from each well and tested for the presence of TNF-a by ELISA 
assay. A positive in the assay is a higher amount of TNF-a in the PRO polypeptide treated samples as compared 
to the negative control samples. 

The following PRO polypeptides tested positive in this assay: PR0195, PRO202, PR0215, PR0221, 
PR0217, PR0222, PR0198, PR0245, PR0172, PR0265, PR0266, PR0344, PR0337, PR0322, PR01286, 

20 PR01279, PR01338 and PR01343. 

EXAMPLE 15 : Detection of Polypeptides That Affect Glucose or FFA Uptake in Skeletal Muscle (Assay 106) 
This assay is designed to determine whether PRO polypeptides show the ability to affect glucose or FFA 
uptake by skeletal muscle cells. PRO polypeptides testing positive in this assay would be expected to be useful 
25 for the therapeutic treatment of disorders where either the stimulation or inhibition of glucose uptake by skeletal 
muscle would be beneficial including, for example, diabetes or hyper- or hypo-insulinemia. 

In a 96 well format, PRO polypeptides to be assayed are added to primary rat differentiated skeletal 
muscle, and allowed to incubate overnight. Then fresh media with the PRO polypeptide and +/- insulin arc 
added to the wells. The sample media is then monitored to determine glucose and FFA uptake by the skeletal 
30 muscle cells. The insulin will stimulate glucose and FFA uptake by the skeletal muscle, and insulin in media 
without the PRO polypeptide is used as a positive control, and a limit for scoring. As the PRO polypeptide being 
tested may either stimulate or inhibit glucose and FFA uptake, results are scored as positive in the assay if 
greater than 1.5 times or less than 0.5 times the insulin control. 

The following PRO polypeptides tested positive as being capable of affecting glucose and/or FFA uptake 
35 by skeletal muscle in this assay: PR0182, PR0366, PR0198, PR0172 and PR0719. 
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EXAMPLE 16 : Chondrocyte R e-differentiation Assay (Assay 1 10) 

This assay shows that certain polypeptides of the invention act to induce redifferentiation of 
chondrocytes, therefore, are expected to be useful for the treatment of various bone and/or cartilage disorders 
such as, for example, sports injuries and arthritis. The assay is performed as follows. Porcine chondrocytes 
are isolated by overnight collagenase digestion of articulary cartilage of metacarpophalangeal joints of 4-6 month 
5 old female pigs. The isolated cells are then seeded at 25,000 cells/cm 2 in Ham F-12 containing 10% FBS and 
4 /zg/ml geniamycin. The culture media is changed every third day and the cells are then seeded in 96 well 
plates at 5,000 cells/well in 100/d of the same media without serum and 100 fi) of the test PRO polypeptide, 5 
nM staurosporin (positive control) or medium alone (negative control) is added to give a final volume of 200 
j*l/well. After 5 days of incubation at 37°C, a picture of each well is taken and the differentiation state of the 
10 chondrocytes is determined . A positive result in the assay occurs when the redifferentiation of the chondrocytes 
is determined to be more similar to the positive control than the negative control. 

The following polypeptide tested positive in this assay: PR0182, PR0366, PR0198 and PR01868. 

EXAMPLE 17 : Chondrocyte Proliferation Assay (Assay 111) 

1 5 This assay is designed to determine whether PRO polypeptides of the present invention show the abil ity 

to induce the proliferation and/or redifferentiation of chondrocytes in culture. PRO polypeptides testing positive 
in this assay would be expected to be useful for the therapeutic treatment of various bone and/or cartilage 
disorders such as, for example, sports injuries and arthritis. 

Porcine chondrocytes are isolated by overnight collagenase digestion of articular cartilage of the 

20 metacarpophalangeal joint of 4-6 month old female pigs. The isolated cells are then seeded at 25,000 cells/cm 2 
in Ham F-12 containing 10% FBS and 4 ^g/ml gentamycin. The culture media is changed every third day and 
the cells are reseeded to 25,000 cells/cm 2 every five days. On day 12, the cells are seeded in 96 well plates at 
5,000 cells/well in 100/U of the same media without serum and 100 of either serum-free medium (negative 
control), staurosporin (final concentration of 5 nM; positive control) or the test PRO polypeptide are added to 

25 give a final volume of 200 /il/well. After 5 days at 37°C, 20 /il of Alamar blue is added to each well and the 
plates are incubated for an additional 3 hours at 37°C. The fluorescence is then measured in each well (Ex:530 
nm; Em: 590 nm). The fluorescence of a plate containing 200 fi\ of the serum-free medium is measured to 
obtain the background. A positive result in the assay is obtained when the fluorescence of the PRO polypeptide 
treated sample is more like that of the positive control than the negative control. 

30 The following PRO polypeptides tested positive in this assay: PRO202, PR0224, PR0172 and 

PR01312. 

EXAMPLE 18 : Detection of PRO Polypeptides That Affect Glucose or FFA Upta ke bv Primary Rat Adipocytes 
(Assay 94) 

35 This assay is designed to determine whether PRO polypeptides show the ability to affect glucose or FFA 

uptake by adipocyte cells. PRO polypeptides testing positive in this assay would be expected to be useful for 
the therapeutic treatment of disorders where either the stimulation or inhibition of glucose uptake by adipocytes 
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would be beneficial including, for example, obesity, diabetes or hyper- or hypo-insulinemia. 

In a 96 well format, PRO polypeptides to be assayed are added to primary rat adipocytes, and allowed 
to incubate overnight. Samples are taken at 4 and 16 hours and assayed for glycerol, glucose and FFA uptake. 
After the 16 hour incubation, insulin is added to the media and allowed to incubate for 4 hours. At this time, a 
sample is taken and glycerol, glucose and FFA uptake is measured. Media containing insulin without the PRO 
5 polypeptide is used as a positive reference control. As the PRO polypeptide being tested may either stimulate 
or inhibit glucose and FFA uptake, results are scored as positive in the assay if greater than 1 .5 times or less 
than 0.5 times the insulin control. 

The following PRO polypeptides tested positive as being capable of affecting glucose and/or FFA uptake 
in this assay: PRO202, PR0211, PR0344 and PR01338. 

10 

EXAMPLE 19 : Gene Expres sion in Bovine Pericytes (Assay 105) 

This assay is designed to identify PRO polypeptides which activate gene expression in pericytes. Such 
polypeptides would be expected to be useful as growth factors and/or for situations where the activation of gene 
expression is desired or beneficial. Bovine pericytes are plated on 60mm culture dishes in growth media fori 

15 week. On day I, various PRO polypeptides are diluted (1 %) and incubated with the pericytes for 1 , 4 and 24 
hr. timepoints. The cells are harvested and the RNA isolated using TRI-Reagent following the included 
instructions. The RNA is then quantified by reading the 260/280 OD using a spectrophotometer. The gene 
expression analysis is done by TaqMan reactions using Perkin Elmer reagents and specially designed bovine 
probes and primers. Expression of the following genes is analyzed: GAPDH, beta-integrin, connective tissue 

20 growth factor (CTGF), ICAM-1, monocyte chemoattractant protein- 1 (MCP-1), osteopontin, transforming 
growth factor-beta (TGF-beta), TGF-beta receptor, tissue inhibitor of metalloproteinase (TIMP), tissue factor 
(TF), VEGF-ce, thrombospondin, VEGF-p, angiopoeitin-2, and collagenase. Replicates are then averaged and 
the SD determined. The gene expression levels are then normalized to GAPDH. These are then normalized to 
the expression levels obtained with a protein (PIN32) which does not significantly induce gene expression in 

25 bovine pericytes when compared to untreated controls. Any PRO polypeptide that gives a gene expression level 
2-fold or higher over the PIN32 control is considered a positive hit. 

The following PRO polypeptides tested positive in this assay: PR0366. 

EXAMPLE 20 : Identification of PRO Polypeptides That Activate Peri cytes (Assay 125) 
30 This assay shows that certain polypeptides of the invention act to activate proliferation of pericyte cells 

and, therefore, are useful not only as diagnostic markers for particular types of pericyte-associated tumors but 
also for giving rise to antagonists which would be expected to be useful for the therapeutic treatment of pericyte- 
associated tumors. Such PRO polypeptides also would be expected to be useful as growth factors and/or for 
situations where the induction of cell proliferation is desired or beneficial. Activation of pericyte proliferation 
35 also correlates with the induction of angiogenesis and, as such, PRO polypeptides capable of inducing pericyte 
proliferation would be expected to be useful for the treatment of conditions where induced angiogenesis would 
be beneficial including, for example, wound healing, and the like. Specifically, on day 1 , pericytes are received 
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from VEC Technologies, and all but 5 ml media is removed from the flask. On day 2, the pericytes are 
trypsinized, washed, spun and plated on 96 well plates. On day 7, the media is removed and the pericytes are 
treated with 100 /xl of either the specific PRO polypeptide or control treatments (positive control = 
DME+5% + /- PDGF @ 500ng//il; negative control = PIN 32, a polypeptide determined to have no significant 
effect on pericyte proliferation). C-fos and GAPDH gene expression levels are then determined and the 
5 replicates are averaged and the SD is determined. The c-fos values are normalized to GAPDH and the results 
are expressed as fold increase over P1N32. Anything providing at least a 2-fold or higher response as compared 
to the negative control is considered positive for the assay. 

The following polypeptides tested positive in this assay: PR0366. 

10 EXAMPLE 21 : Ability of PRO Polypeptides to Stimulate the Release of Proteo glycans from Cartilage (Assay 
SB 

The ability of various PRO polypeptides to stimulate the release of proteoglycans from cartilage tissue 
was tested as follows. 

The metacarpophalangeal joint of 4-6 month old pigs was aseptically dissected, and articular cartilage 

15 was removed by free hand slicing being careful to avoid the underlying bone. The cartilage was minced and 
cultured in bulk for 24 hours in a humidified atmosphere of 95% air, 5% C0 2 in scrum free (SF) media 
(DME/F12 1:1) with 0. 1 % BSA and lOOU/ml penicillin and 100/ig/ml streptomycin. After washing three times, 
approximately 100 mg of articular cartilage was aliquoted into micronics tubes and incubated for an additional 
24 hours in the above SF media. PRO polypeptides were men added at 1 % either alone or in combination with 

20 1 8 ng/ml interleukin- 1 a, a known stimulator of proteoglycan release from cartilage tissue. The supernatant was 
then harvested and assayed for the amount of proteoglycans using the 1 ,9-di methyl -methylene blue (DMB) 
colorimetric assay (Famdale and Buttle, Biochem. Biophvs.Acta 883: 173-177 (1985)). A positive result in this 
assay indicates that the test polypeptide will find use, for example, in the treatment of sports-related joint 
problems, articular cartilage defects, osteoarthritis or rheumatoid arthritis. 

25 When various PRO polypeptides were tested in the above assay, the polypeptides demonstrated a marked 

ability to stimulate release of proteoglycans from cartilage tissue both basally and after stimulation with 
interleukin- la and at 24 and 72 hours after treatment, thereby indicating that these PRO polypeptides are useful 
for stimulating proteoglycan release from cartilage tissue. As such, these PRO polypeptides are useful for the 
treatment of sports- related joint problems, articular cartilage defects, osteoarthritis or rheumatoid arthritis. The 

30 polypeptides testing positive in this assay are : PR0216. 

EXAMPLE 22 : Proliferation of Rat Utricular Support ing Cells (Assay 54) 

This assay shows that certain polypeptides of the invention act as potent mitogens for inner ear 
supporting cells which are auditory hair cell progenitors and, therefore, are useful for inducing the regeneration 
35 of auditory hair cells and treating hearing loss in mammals. The assay is performed as follows. Rat UEC-4 
utricular epithelial cells are aliquoted into 96 well plates with a density of 3000 cells/well in 200 fi\ of serum- 
containing medium at 33°C. The cells are cultured overnight and are then switched to serum-free medium at 
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37°C. Various dilutions of PRO polypeptides (or nothing for a control) are then added to the cultures and the 
cells are incubated for 24 hours. After the 24 hour incubation, 3 H-thymidine (1 /iCi/well) is added and the cells 
are then cultured for an additional 24 hours. The cultures are then washed to remove unincorporated radiolabel, 
the cells harvested and Cpm per well determined. Cpm of at least 30% or greater in the PRO polypeptide treated 
cultures as compared to the control cultures is considered a positive in the assay. 
5 The following polypeptides tested positive in this assay: PRO 172. 

EXAMPLE 23 : Stimulatory Activity in Mixed Lymphocyte Reaction (M LR) Assay (Assay 24) 

This example shows that certain polypeptides of the invention are active as a stimulator of the 
proliferation of stimulated T-lymphocytes. Compounds which stimulate proliferation of lymphocytes are useful 
1 0 therapeutically where enhancement of an immune response is beneficial . A therapeutic agent may take the form 
of antagonists of the polypeptide of the invention, for example, murine-human chimeric, humanized or human 
antibodies against the polypeptide. 

The basic protocol for this assay is described in Current Protocols in Immunology, unit 3.12; edited 
by J E Coligan, A M Kruisbeek, D H Marglies, E M Shevach, W Strober, National Institutes of Health, 
15 Published by John Wiley & Sons, Inc. 

More specifically, in one assay variant, peripheral blood mononuclear cells (PBMC) are isolated from 
mammalian individuals, for example a human volunteer, by leukopheresis (one donor will supply stimulator 
PBMCs, the other donor will supply responder PBMCs). If desired, the cells are frozen in fetal bovine serum 
and DMSO after isolation. Frozen cells may be thawed overnight in assay media (37°C, 5% C0 2 ) and then 
20 washed and resuspended to 3xl0 6 cells/ml of assay media (RPMI; 10% fetal bovine serum, 1% 
penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate). The 
stimulator PBMCs are prepared by irradiating the cells (about 3000 Rads). 

The assay is prepared by plating in triplicate wells a mixture of: 

100:1 of test sample diluted to 1 % or to 0. 1 %, 
25 50 :1 of irradiated stimulator cells, and 

50 :1 of responder PBMC cells. 
100 microliters of cell culture media or 100 microliter of CD4-IgG is used as the control. The wells are then 
incubated at 37°C, 5% C0 2 for 4 days. On day 5, each well is pulsed with tritiated thymidine (1.0 mC/well; 
Amersham). After 6 hours the cells are washed 3 times and then the uptake of the label is evaluated. 
30 In another variant of this assay, PBMCs are isolated from the spleens of Balb/c mice and C57B6 mice. 

The cells are teased from freshly harvested spleens in assay media (RPMI; 10% fetal bovine serum, 1% 
penicillin/streptomycin, 1% glutamine, 1% HEPES, 1% non-essential amino acids, 1% pyruvate) and the 
PBMCs are isolated by overlaying these cells over Lympholyte M (Organon Teknika), centrifuging at 2000 
rpm for 20 minutes, collecting and washing the mononuclear cell layer in assay media and resuspending the cells 
35 to lxlO 7 cells/ml of assay media. The assay is then conducted as described above. 

Positive increases over control are considered positive with increases of greater than or equal to 180% 
being preferred. However, any value greater than control indicates a stimulatory effect for the test protein. 
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EXAMPLE 24 : Pericyte c-Fos Induction (Assay 93) 

This assay shows that certain polypeptides of the invention act to induce the expression of c-fos in 
pericyte cells and, therefore, are useful not only as diagnostic markers for particular types of pericyte-associated 
5 tumors but also for giving rise to antagonists which would be expected to be useful for the therapeutic treatment 
of pericyte-associated tumors. Induction of c-fos expression in pericytes is also indicative of the induction of 
• angiogenesis and, as such, PRO polypeptides capable of inducing the expression of c-fos would be expected to 
be useful for the treatment of conditions where induced angiogenesis would be beneficial including, for example, 
wound healing, and the like. Specifically, on day 1, pericytes are received from VEC Technologies and all but 

10 5 ml of media is removed from flask. On day 2, the pericytes are trypsinized, washed, spun and then plated onto 
96 well plates. On day 7, the media is removed and the pericytes are treated with 100 pi of PRO polypeptide 
test samples and controls (positive control = DME+5% serum +/- PDGF at 500 ng/ml; negative control = 
protein 32). Replicates are averaged and SD/CV are determined. Fold increase over Protein 32 (buffer control) 
value indicated by chemiluminescence units (RLU) luminometer reading verses frequency is plotted on a 

15 histogram. Two-fold above Protein 32 value is considered positive for the assay. ASY Matrix: Growth media 
= low glucose DMEM « 20% FBS + IX pen strep + IX fungizone. Assay Media = low glucose DMEM 
+5% FBS. 

The following polypeptides tested positive in this assay: PRO30I , PR0619, PRO1066 and PR01265. 

20 EXAMPLE 25 : Cytokine Release Assay (Assay 120) 

This assay is designed to determine whether PRO polypeptides of the present invention are capable of 
inducing the release of cytokines from peripheral blood mononuclear cells (PBMCs). PRO polypeptides capable 
of inducing the release of cytokines from PBMCs are useful from the treatment of conditions which would 
benefit from enhanced cytokine release and will be readily evident to those of ordinary skill in the art. 

25 Specifically, lxlO 6 cells/ml of peripheral blood mononuclear cells (PBMC) are cultured with 1 % of a PRO 
polypeptide for 3 days in complete RPMI media. The supernatant is then harvested and tested for increased 
concentrations of various cytokines by ELISA as compared to a human IgG treated control. A positive in the 
assay is a 10-fold or greater increase in cytokine concentration in the PRO polypeptide treated sample as 
compared to the human IgG treated control. 

30 The following polypeptides tested positive in this assay: PR0526 and PRO 1343. 

EXAMPLE 26 : Inhibition of A-Peptide Binding to Factor VII A (Assay 118) 

This assay is designed to identify PRO polypeptides which are capable of inhibiting the binding of 
A-peptide to factor VIIA, thereby affecting the blood coagulation cascade. PRO polypeptides testing positive 
35 in this assay are expected to be useful for the treatment of conditions where alteration of the blood coagulation 
cascade would be beneficial including, for example, stroke, heart attack and various coagulation disorders. 
These PRO polypeptides are also useful for the identification of agonist and antagonist molecules which would 
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also be useful for treatment of those conditions. 

Specifically, 384 well plates are coated with soluble factor VI1A and are incubated overnight at 4°C. 
The wells are then decanted and are blocked by the addition of 0.5 % BSA for 1 hour. The wells are then washed 
and 20/*l of biotinylated A-peptide and either various concentration of the PRO polypeptide (test) or nothing 
(negative control) are added to each well. The plates are then incubated for 1 hour at room temperature. The 
5 wells are again washed and then 40^1 of streptavidin-europium is added to each well. The plates are then 
incubated for 30 minutes at room temperature and then washed. 40ftl of a fluorescence enhancement solution 
is then added to each well, the plates incubated for 5 minutes at room temperature and each well is then read on 
Wallac Victor reader under europium delayed fluorescence settings. Percent inhibition of binding of the A- 
peptide to the factor VIIA is then determined (as compared to the negative control), wherein a positive in the 
10 assay is a percent inhibition of 30% or greater. 

The following PRO polypeptides tested positive in this assay: PRO 182. 

EXAMPLE 27 : Inhibition of Adipocyte Differentiation Assay (Assay 66) 

This assay is designed to identify PRO polypeptides which are capable of inhibiting insulin-induced 

15 differentiation of adipocytes. PRO polypeptides testing positive in this assay would be expected to be useful for 
the treatment of conditions associated with obesity, diabetes, etc. 

Specifically, 3T3-L1 cells are seeded into the wells of 96 well plates at 6x1 0 4 cells/well and allowed 
to grow to confluency for 7 days. At day 7, the cells are treated with various concentrations of the PRO 
polypeptide (or nothing for the negative control) in the presence of 1/ig/ml insulin, 0.25x10-* M dexamethasone 

20 and 0.5mM IBMX. The samples are then incubated at 37°C in 7% CO z for 2 days. After the incubation, the 
media is removed by aspiration and the cells are washed with PBS and re-exposed to the PRO polypeptide (or 
nothing for the negative control) and ljig/ml insulin. After 5 days, the media is removed and replaced with fresh 
PRO polypeptide (or nothing for the negative control) and insulin. After 5 days, the cells are lysed and the cell 
lysate is assayed using Sigma's Triglyceride [INT] kit (Sigma procedure #336). A positive in the assay is 20% 

25 greater inhibition of adipocyte differentiation in the PRO polypeptide treated samples as compared to the negative 
control. 

The following PRO polypeptides tested positive in this assay: PRO 185 and PRO 198. 

EXAMPLE 28 : HUVEC Stimulation bv PRO Polypeptides (Assay 131) 

30 This assay is designed to identify PRO polypeptides which are capable of stimulating the proliferation 

of HUVEC cells. PRO polypeptides testing positive in this assay would be expected to be useful for inducing 
angiogenesis for the treatmnent of conditions where angiogenesis would be beneficial including, for example, 
wound healing, and the like. Antagonists of these PRO polypeptides would be expected to be useful for 
inhibiting angiogenesis for the treatment of, for example, tumors, and the like. 

35 Specifically, COSTAR® flat bottom black plates are treated with fibronectin for 20 minutes and then 

washed twice with PBS. HUVEC cells are then plated at 2000 cells/well in an appropriate growth medium. The 
plates are then incubated overnight and then the PRO polypeptide (1 % final concentration), nothing (negative 
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control) or ILlp (3.3 ng/ml final concentration; positive control) is added. The plates are again incubated 
overnight, stained with ICAM1-Cy5 and read on FMAT. A positive in the assay is a 2-fold or greater increase 
in fluorescence as compared to the positive control. 

The following PRO polypeptides tested positive in this assay: PR0222. 

5 EXAMPLE 29 : Promotion of Chondrocyte Redifferentiation (Assay 129) 

This assay is designed to determine whether PRO polypeptides of the present invention show the ability 
to induce the proliferation and/or redifferentiation of chondrocytes in culture. PRO polypeptides testing positive 
in this assay would be expected to be useful for the therapeutic treatment of various bone and/or cartilage 
disorders such as, for example, sports injuries and arthritis. 

10 Porcine chondrocytes are isolated by overnight collagenase digestion of articular cartilage of the 

metacarpophalangeal joint of 4-6 month old female pigs. The isolated cells are then seeded at 25,000 cells/cm 2 
in Ham F-12 containing 10% FBS and 4 pg/ml gentamycin. The culture media is changed every third day. On 
day 12, the cells are seeded in 96 well plates at 5,000 cells/well in lOOjzl of the same media without serum and 
100 fi\ of either serum-free medium (negative control), staurosporin (final concentration of 5 nM; positive 

15 control) or the test PRO polypeptide are added to give a final volume of 200 /il/well. After 5 days at 37°C, 22 
lt\ of media containing 100/ig/ml Hoechst 33342 and 50 /xg/ml 5-CFDA is added to each well and incubated 
for an additional 10 minutes at 37°C. A picture of the green fluorescence is taken for each well and the 
differentiation state of the chondrocytes is calculated by morphometric analysis. A positive result in the assay 
is obtained when the > 50% of the PRO polypeptide treated cells are differentiated (compared to the background 

20 obtained by the negative control). 

The following PRO polypeptides tested positive in this assay: PRO301. 

EXAMPLE 30 : Microarrav Analysis to Detect Overexpression of PRO Polypeptides in Can cerous Tumors 
Nucleic acid microarrays, often containing thousands of gene sequences, are useful for identifying 

25 differentially expressed genes in diseased tissues as compared to their normal counterparts. Using nucleic acid 
microarrays, test and control mRNA samples from test and control tissue samples are reverse transcribed and 
labeled to generate cDNA probes. The cDNA probes are then hybridized to an array of nucleic acids 
immobilized on a solid support. The array is configured such that the sequence and position of each member of 
the array is known. For example, a selection of genes known to be expressed in certain disease states may be 

30 arrayed on a solid support. Hybridization of a labeled probe with a particular array member indicates that the 
sample from which the probe was derived expresses that gene. If the hybridization signal of a probe from a test 
(disease tissue) sample is greater than hybridization signal of a probe from a control (normal tissue) sample, the 
gene or genes overexpressed in the disease tissue are identified. The implication of this result is that an 
overexpressed protein in a diseased tissue is useful not only as a diagnostic marker for the presence of the disease 

35 condition, but also as a therapeutic target for treatment of the disease condition. 

The methodology of hybridization of nucleic acids and microarray technology is well known in the art. 
In the present example, the specific preparation of nucleic acids for hybridization and probes, slides, and 
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hybridization conditions are all detailed in U.S. Provisional Patent Application Serial No. 60/193,767, filed on 
March 31 , 2000 and which is herein incorporated by reference. 

In the present example, cancerous tumors derived from various human tissues were studied for PRO 
polypeptide-encoding gene expression relative to non-cancerous human tissue in an attempt to identify those PRO 
polypeptides which are overexpressed in cancerous tumors. Two sets of experimental data were generated. In 
one set, cancerous human colon tumor tissue and matched non-cancerous human colon tumor tissue from the 
same patient ("matched colon control") were obtained and analyzed for PRO polypeptide expression using the 
above described microarray technology. In the second set of data, cancerous human tumor tissue from any of 
a variety of different human tumors was obtained and compared to a "universal" epithelial control sample which 
was prepared by pooling non-cancerous human tissues of epithelial origin, including liver, kidney, and lung. 
mRNA isolated from the pooled tissues represents a mixture of expressed gene products from these different 
tissues. Microarray hybridization experiments using the pooled control samples generated a linear plot in a 2- 
color analysis. The slope of the line generated in a 2-color analysis was then used to normalize the ratios of 
(test:control detection) within each experiment. The normalized ratios from various experiments were then 
compared and used to identify clustering of gene expression. Thus, the pooled "universal control" sample not 
only allowed effective relative gene expression determinations in a simple 2-sample comparison, it also allowed 
multi-sample comparisons across several experiments. 

In the present experiments, nucleic acid probes derived from the herein described PRO polypeptide- 
encoding nucleic acid sequences were used in the creation of the microarray and RNA from the tumor tissues 
listed above were used for the hybridization thereto. A value based upon the normalized ratiorexperimental ratio 
was designated as a "cutoff ratio". Only values that were above this cutoff ratio were determined to be 
significant. Table 8 below shows the results of these experiments, demonstrating that various PRO polypeptides 
of the preent invention are significantly overexpressed in various human tumor tissues as compared to a non- 
cancerous human tissue control. As described above, these data demonstrate that the PRO polypeptides of the 
present invention are useful not only as diagnostic markers for the presence of one or more cancerous tumors, 
but also serve as therapeutic targets for the treatment of those tumors. 



Table 8 



Molecule 



is overexpressed in: 



as compared to: 



PR0177 

PRO 177 

PRO 177 

PR03574 

PR03574 

PRO 1280 

PRO1280 

PR04984 

PR04988 

PR04988 

PRO305 

PRO305 

PRO 1866 



breast tumor 
liver tumor 
lung tumor 
breast tumor 
colon tumor 
breast rumor 
lung tumor 
lung rumor 
colon tumor 
lung rumor 
lung tumor 
colon tumor 



universal normal control 
universal normal control 
universal normal control 
universal normal control 



matched normal colon control 



prostate tumor 



universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (com') 





Molecule 


is overexoressed in: 




PRO 1866 


lung tumor 




PRO 1866 


colon tumor 




PR04996 


breast tumor 


5 


PR04996 


lung tumor 




PRO4406 


lung tumor 




PRO4406 


colon tumor 




PRO 11 20 


colon tumor 




PRO 11 20 


breast tumor 


10 


PRO 1120 


rectal tumor 




PRO4990 


lung tumor 




PR0738 


cervical tumor 




PR0738 


lung tumor 




PR0738 


breast tumor 


15 


PR03577 


lung tumor 




PRO 1879 


breast tumor 




PRO 1 879 


lung tumor 




PRO 1 879 


colon tumor 




PRO 1471 


lung tumor 


20 


PRO 1076 


prostate tumor 




PRO 1483 


lung tumor 




PR04985 


rectal tumor 




PR04985 


colon tumor 




PR04985 


breast tumor 


25 


PR04985 


lung tumor 




PRO5000 


lung tumor 




PRO 1881 


liver tumor 




PRO 1881 


lung tumor 




PRO 1 881 


breast tumor 


30 


PR04314 


lung tumor 




PR04314 


breast tumor 




PR04987 


lung tumor 




PR04313 


lung tumor 




PR04313 


breast tumor 


35 


PR04799 


colon tumor 




PR04995 


liver tumor 




PR04995 


colon tumor 




PR04995 


colon tumor 




PRO 1341 


prostate tumor 


40 


PR01341 


lung tumor 




PRO 1341 


colon rumor 




PROB41 


colon tumor 




PRO 1777 


lung tumor 




PRO 1777 


colon tumor 


45 


PRO3580 


lung tumor 




PRO3580 


prostate tumor 




PRO 1779 


lung tumor 




PR01779 


colon rumor 




PRO 1779 


cervical tumor 


50 


PRO 1754 


breast tumor 




PR01754 


lung tumor 




PRO1906 


breast tumor 




PRO 1906 


colon tumor 




PRO 1906 


prostate tumor 


55 


PRO 1 870 


breast tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control j 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (conn 





Molecule 


is overexDressed in: 




PR04329 


lung tumor 




PR04979 


colon tumor 




PRO 1885 


rectal tumor 


5 


PR01885 


colon rumor 




PR01885 


colon tumor 




PR01882 


prostate tumor 




PRO 1882 


lung tumor 




PRO 1882 


colon tumor 


10 


PRO 1882 


breast tumor 




PRO 1882 


cervical tumor 




PR04989 


rectal tumor 




PR04989 


breast tumor 




PR04989 


colon rumor 


15 


PR04989 


colon tumor 




PR04323 


lung tumor 




PR04323 


liver tumor 




PRO 1886 


breast tumor 




PRO 1886 


lung tumor 


20 


PRO 1886 


rectal tumor 




PR04395 


colon tumor 




PR04395 


prostate tumor 




PR04395 


lung tumor 




PR04395 


cervical tumor 


25 


PRO 1782 


colon tumor 




PRO 1782 


lung tumor 




PR04388 


lung tumor 




PR04341 


breast tumor 




PR04341 


lung tumor 


30 


PR03438 


lung tumor 




PR04321 


breast tumor 




PR04321 


lung tumor 




PR04321 


colon tumor 




PRO4304 


breast tumor 


35 


PRO4304 


lung tumor 




PRO4403 


colon tumor 




PRO4403 


breast tumor 




PRO4403 


lung tumor 




PR04324 


lung tumor 


40 


PR04324 


breast tumor 




PRO4303 


< cervical tumor 




PRO4303 


lung tumor 




PRO4303 


breast tumor 




PRO4303 


colon tumor 


45 


PRO4303 


prostate tumor 




PRO4305 


breast tumor 




PRO4305 


lung tumor 




PRO4305 


colon tumor 




PRO4305 


liver tumor 


50 


PRO4404 


lung tumor 




PRO4404 


breast tumor 




PRO4404 


rectal tumor 




PR01884 


lung tumor 




PR04349 


colon tumor 


55 


PR04349 


lung tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 



123 



WO 01/40466 
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Table 8 (com 1 ) 





Molecule 


is overexDressed in: 




PRO4401 


colon tumor 




PRO4401 


lung tumor 




PR01S67 


lung tumor 


5 • 


PRO 1867 


liver tumor 




PR04319 


breast tumor 




PR04319 


lung tumor 




PR04991 


lung tumor 




PR04991 


colon tumor 


10 


PR04398 


lung tumor 




PR04346 


lung tumor 




PRO4350 


colon tumor 




PRO4350 


prostate tumor 




PRO4350 


lung tumor 


15 


PR04318 


prostate tumor 




PR04318 


lung rumor 




PRO4340 


breast tumor 




PRO4340 


lung tumor 




PRO4400 


breast rumor 


20 


PRO4400 


lung tumor 




PRO4320 


lung tumor 




PRO4409 


lung tumor 




PRO440Q 


cervical tumor 




PRO4409 

I l\V/TtV7 


colon tumor 


25 


PR04399 


lung tumor 




PR04399 


breast tumor 




PR04418 


lung tumor 




PR04418 


breast tumor 




PRO4330 


cervical tumor 


30 


PRO4330 


colon tumor 




PR04339 


breast tumor 




PR04339 


colon tumor 




PR04326 


lung tumor 




PR04326 


colon tumor 


35 


PRO6014 


breast tumor 




PR03446 


colon tumor 




PR03446 


lung tumor 




PR04322 


lung rumor 




PR04322 


rectal tumor 


40 


PR04322 


colon tumor 




PR04381 


breast tumor 




PR04381 


lung tumor 




PR04381 


colon tumor 




PR04348 


lung tumor 


45 


PR04348 


prostate tumor 




PR04371 


breast tumor 




PR03742 


colon tumor 




PR03742 


lung tumor 




PR05773 


lung tumor 


50 


PR05773 


colon tumor 




PR05773 


prostate tumor 




PR05774 


colon tumor 




PR04343 


colon tumor 




PR04325 


lung tumor 


55 


PR04347 


lung tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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WO 01/40466 
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Tabic 8 (com') 





Molecule 


is overexDressed in: 




PR04347 


colon tumor 




PR04347 


rectal tumor 




PR03743 


colon tumor 


5 


PR03743 


lung tumor 




PR03743 


prostate tumor 




PR04426 


colon tumor 




PRO4500 


colon tumor 




PR04389 


breast tumor 


10 


PR04389 


lung tumor 




PR04337 


colon tumor 




PR04337 


breast tumor 




PR04337 


lung tumor 




PR04992 


lung tumor 


15 


PR05996 


lung tumor 




PR04345 


lung tumor 




PR04345 


colon tumor 




PRO5780 


lung tumor 




PRO5780 


breast tumor 


20 


PR05992 


lung tumor 




PR05992 


colon tumor 




PR05992 


breast tumor 




PR04428 


prostate tumor 




PR04994 


lung tumor 


25 


PR05995 


lung tumor 




PR05995 


colon tumor 




PRO6094 


lung tumor 




PRO6094 


colon tumor 




PR04317 


lung tumor 


30 


PR04317 


colon tumor 




PR04317 


liver tumor 




PR04317 


colon rumor 




PR05997 


colon tumor 




PR05997 


lung tumor 


35 


PRO5005 


lung tumor 




PRO5005 


colon tumor 




PRO5004 


colon tumor 




PRO6001 


breast tumor 




PRO6013 


colon tumor 


40 


PRO4502 


lung tumor 




PRO4502 


colon tumor 




PRO6007 


breast tumor 




PRO6028 


breast tumor 




PRO6028 


colon tumor 


45 


PR04327 


prostate tumor 




PR04315 


colon tumor 




PR05993 


lung tumor 




PR05993 


colon tumor 




PRO4503 


colon tumor 


50 


PR04976 


lung tumor 




PR05798 


lung tumor 




PR05798 


colon tumor 




PR06242 


colon tumor 




PR06242 


colon rumor 


55 


PR06242 


breast tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
matched normal colon control 
universal normal control 
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Table 8 (com') 





Molecule 


is overexoressed in: 


as compared to: 




PR06242 


liver tumor 


universal normal control 




PR06242 


rectal tumor 


universal normal control 




PRO6095 


breast tumor 


universal normal control 


5 


PRO6095 


lung tumor 


universal normal control 




PRO6093 


colon tumor 


universal normal control 




PRO6093 


breast tumor 


universal normal control 




PRO6093 


lung tumor 


universal normal control 




PRO6093 


colon tumor 


matched normal colon control 


10 


PRO6012 


colon tumor 


universal normal control 




PRO6027 


lung tumor 


universal normal control 




PRO6027 


colon tumor 


universal normal control 




PRO6027 


rectal tumor 


universal normal control 




PR06181 


prostate tumor 


universal normal control 


15 


PR06181 


lung tumor 


universal normal control 




PR06181 


colon tumor 


universal normal control 




PRO6097 


colon tumor 


universal normal control 




PRO6097 


lung tumor 


universal normal control 




PRO6090 


lung tumor 


universal normal control 


20 


PR07171 


lung tumor 


universal normal control 




PR07I71 


colon tumor 


universal normal control 




PR07171 


breast tumor 


universal normal control 




PR06258 


prostate tumor 


universal normal control 




PR06258 


breast tumor 


universal normal control 


25 


PR06258 


cervical tumor 


universal normal control 




PR06258 


liver tumor 


universal normal control 




PR06258 


colon tumor 


universal normal control 




PRO9820 


prostate tumor 


universal normal control 




PR06243 


lung tumor 


universal normal control 


30 


PR06182 


lung rumor 


universal normal control 




PRO6079 


lung tumor 


universal normal control 




PRO6079 


colon tumor 


universal normal control 




PRO6079 


breast tumor 


universal normal control 




PRO6079 


prostate tumor 


universal normal control 


35 


PR07434 


lung tumor 


universal normal control 




PR09865 


colon tumor 


universal normal control 




PR09828 


colon tumor 


universal normal control 




PR0196 


colon tumor 


universal normal control 




PRO 196 


lung tumor 


universal normal control 


40 


PR0196 


breast tumor 


universal normal control 




PRO 197 


colon tumor 


universal normal control 




PRO 197 


lung tumor 


universal normal control 




PRO 197 


breast tumor 


universal normal control 




PR0195 


colon tumor 


universal normal control 


45 


PRO 195 


lung tumor 


universal normal control 




PRO 195 


breast tumor 


universal normal control 




PR0187 


lung tumor 


universal normal control 




PR0187 


liver tumor 


universal normal control 




PR0182 


colon tumor 


universal normal control 


50 


PR0182 


lung tumor 


universal normal control 




PRO 182 


breast tumor 


universal normal control 




PRO 188 


rectal rumor 


universal normal control 




PRO 183 


colon tumor 


universal normal control 




PR0183 


lung tumor 


universal normal control 


55 


PR0183 


breast tumor 


universal normal control 



126 



WO 01/40466 

Table 8 (conn 





Molecule 


is overexDressed in: 




PRO 183 


rectal tumor 




PR0184 


lung tumor 




PRO 184 


breast tumor 


5 


PRO 185 


lung tumor 




PRO200 


colon tumor 




PRO200 


lung tumor 




PRO200 


breast tumor 




PRO200 


rectal tumor 


10 


PRO202 


colon rumor 




PRO202 


lung tumor 




PRO202 


breast tumor 




PRO202 


rectal tumor 




PRO202 


liver tumor 


15 


PR0214 


colon tumor 




PR0214 


lung tumor 




PR0215 


colon rumor 




PR0215 


lung tumor 




PR0215 


breast rumor 


20 


PR0219 


colon tumor 




PR0219 


lung tumor 




PR0219 


breast tumor 




PR0219 


liver tumor 




PR0211 


lung tumor 


25 


PR0211 


breast tumor 




PRO220 


colon tumor 




PRO220 


lung tumor 




PRO220 


breast tumor 




PR0366 


colon tumor 


30 


PR0366 


lung tumor 




PR0366 


breast tumor 




PR0216 


lung tumor 




PR0221 


colon tumor 




PR0221 


lung tumor 


35 


PR0221 


breast tumor 




PR0228 


lung tumor 




PR0228 


breast tumor 




PR0217 


lung tumor 




PR0217 


breast rumor 


40 


PR0222 


colon tumor 




PR0222 


lung tumor 




PR0222 


breast tumor 




PR0224 


colon tumor 




PR0224 


lung tumor 


45 


PR0224 


breast rumor 




PR0224 


prostate rumor 




PR0224 


rectal tumor 




PRO230 


colon tumor 




PRO230 


lung tumor 


50 


PRO230 


breast rumor 




PRO230 


prostate rumor 




PRO 198 


colon tumor 




PRO 198 


lung tumor 




PR0198 


breast tumor 


55 


PRO 198 


liver tumor 



PCT/US00/32678 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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WO 01/40466 

Table 8 (conn 





Molecule 


is overexDressed in: 




PR0226 


lung tumor 




PR0226 


breast tumor 




PR0261 


lung tumor 


5 


PR0242 


colon tumor 




PR0242 


lung tumor 




PR0242 


breast tumor 




PR0227 


colon tumor 




PR0227 


lung tumor 


10 


PR0237 


colon tumor 




PR0237 


lung tumor 




PR0237 


breast tumor 




PR0237 


prostate tumor 




PR0241 


colon tumor 


15 


PR0241 


lung tumor 




PR0241 


breast tumor 




PR0231 


colon tumor 




PR0231 


lung tumor 




PR0231 


breast tumor 


20 


PR0231 


rectal tumor 




PR0235 


colon tumor 




PR0235 


lung tumor 




PR0235 


breast tumor 




PR0235 


liver tumor 


25 


PR0323 


lung tumor 




PR0323 


breast tumor 




PR0323 


rectal tumor 




PR0245 


colon tumor 




PR0245 


lung tumor 


30 


PR0245 


breast tumor 




PR0245 


cervical tumor 




PR0245 


liver tumor 




PR0246 


colon tumor 




PR0246 


lung tumor 


35 


PR0246 


breast tumor 




PR0288 


lung tumor 




PR0288 


breast tumor 




PR0248 


lung tumor 




PR0248 


rectal tumor 


40 


PR0257 


colon tumor 




PR0257 


lung tumor 




PR0257 


prostate tumor 




PRO 172 


colon tumor 




PRO 172 


lung tumor 


45 


PR0172 


breast tumor 




PR0258 


colon tumor 




PR0258 


lung tumor 




PR0258 


breast tumor 




PR0265 


lung tumor 


50 


PR0265 


breast tumor 




PR0265 


rectal tumor 




PR0326 


colon tumor 




PR0326 


lung tumor 




PR0326 


breast rumor 


55 


PR0326 


liver tumor 



PCT/USOO/32678 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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WO 01/40466 
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Table 8 (conf) 





Molecule 


is overexoressed in: 


as compared to: 




PR0266 


colon tumor 


universal normal control 




PR0266 


lung tumor 


universal norma) control 




PR0266 


breast tumor 


universal normal control 


5 


PR0269 


lung tumor 


universal normal control 




PR0269 


rectal tumor 


universal normal control 




PR0285 


colon tumor 


universal normal control 




PR0285 


lung tumor 


universal normal control 




PR0285 


breast tumor 


universal normal control 


10 


PR0328 


colon tumor 


universal normal control 




PR0328 


lung tumor 


universal normal control 




PR0328 


breast tumor 


universal normal control 




PR0344 


breast rumor 


universal normal control 




PR0272 


lung tumor 


universal normal control 


15 


PRO301 


colon tumor 


universal normal control 




PRO301 


lung tumor 


universal normal control 




PRO301 


breast tumor 


universal normal control 




PR0331 


colon tumor 


universal normal control 




PR0331 


lung tumor * 


universal normal control 


20 


PR0331 


breast tumor 


universal normal control 




PR0332 


colon tumor 


universal normal control 




PR0332 


lung tumor 


universal normal control 




PR0332 


breast tumor 


universal normal control 




PR0353 


colon tumor 


universal normal control 


25 


PR0353 


lung tumor 


universal normal control 




PR0353 


breast tumor 


universal normal control 




PRO310 


colon tumor 


universal normal control 




PRO310 


lung tumor 


universal normal control 




PRO310 


breast tumor 


universal normal control 


30 


PRO310 


rectal rumor 


universal normal control 




PR0337 


colon tumor 


universal normal control 




PR0337 


lung tumor 


universal normal control 




PR0337 


breast rumor 


universal normal control 




PR0346 


lung tumor 


universal normal control 


35 


PRO350 


lung tumor 


universal normal control 




PRO350 


breast tumor 


universal normal control 




PR0526 


colon tumor 


universal normal control 




PR0526 


lung tumor 


universal normal control 




PR0526 


breast rumor 


universal normal control 


40 


PR0381 


colon tumor 


universal normal control 




PR0381 


lung tumor 


universal normal control 




PR0381 


breast tumor 


universal normal control 




PR0381 


prostate tumor 


universal normal control 




PR0846 


colon tumor 


universal normal control 


45 


PR0846 


lung rumor 


universal normal control 




PR0363 


colon tumor 


universal normal control 




PR0363 


lung tumor 


universal normal control 




PR0365 


lung tumor 


universal normal control 




PR0365 


breast tumor 


universal normal control 


jU 


PRO1310 


breast tumor 


universal normal control 




PR0731 


colon rumor 


universal normal control 




PR073I 


lung tumor 


universal normal control 




PR0731 


breast tumor 


universal normal control 




PR0322 


colon rumor 


universal normal control 


55 


PR0322 


lung tumor 


universal normal control 



129 



WO 01/40466 

Table 8 (com') 





Molecule 


is overexDressed in: 




PR0322 


breast tumor 




PR0322 


rectal tumor 




PR0322 


liver tumor 


5 


PR0536 


lung tumor 




PR0536 


breast tumor 




PR0536 


liver tumor 




PR0719 


colon tumor 




PR0719 


lung tumor 


10 


PR0719 


breast tumor 




PR0619 


colon tumor 




PR0619 


lung tumor 




PR0619 


breast tumor 




PR0771 


colon tumor 


15 


PR0771 


lung tumor 




PR0771 


breast tumor 




PRO 1083 


colon tumor 




PRO1083 


lung tumor 




PRO1083 


breast tumor 


20 


PRO 1083 


prostate rumor 




PR0862 


colon tumor 




PR0862 


lung tumor 




PR0862 


breast tumor 




PR0733 


colon tumor 


25 


PR0733 


lung tumor 




PR0733 


breast tumor 




PR0733 


liver tumor 




PRO 11 88 


lung tumor 




PRO 11 88 


breast tumor 


30 


PRO 1188 


rectal tumor 




PRO770 


lung tumor 




PRO770 


breast rumor 




PRO 1080 


colon tumor 




PRO1080 


lung tumor 


35 


PRO1080 


breast tumor 




PRO1017 


colon tumor 




PRO 10 17 


lung tumor 




PRO 10 17 


breast tumor 




PRO1016 


colon tumor 


40 


PRO 101 6 


lung tumor 




PRO1016 


breast tumor 




PRO1016 


rectal tumor 




PR0792 


lung tumor 




PR0938 


colon tumor 


45 


PR0938 


lung tumor 




PR0938 


breast tumor 




PRO1012 


colon tumor 




PRO1012 


lung tumor 




PRO1012 


rectal tumor 


50 


PRO1012 


liver tumor 




PRO 1008 


lung tumor 




PRO 1075 


colon tumor 




PRO1075 


lung tumor 




PRO1007 


colon tumor 


55 


PRO1007 


lung tumor 



PCT/DSOO/32678 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (conf) 





Molecule 


is overexDressed in: 


as compared to: 




PRO 1007 


breast tumor 


universal normal control 




PRO 1007 


rectal tumor 


universal normal control 




PRO 1056 


colon tumor 


universal normal control 


5 


PRO 1056 


lung tumor 


universal normal control 




PRO1056 


breast rumor 


universal normal control 




PR0791 


colon tumor 


universal normal control 




PR079I 


lung tumor 


universal normal control 




PR0791 


breast tumor 


universal normal control 


10 


PR0791 


rectal tumor 


universal normal control 




PRO 11 1 1 


colon tumor 


universal normal control 




PROin i 


lung tumor 


universal normal control 




PROllll 


breast tumor 


universal normal control 




PR0812 


lung tumor 


universal normal control 


15 


PR0812 


breast tumor 


universal normal control 




PR0812 


rectal tumor 


universal normal control 




PRO 1066 


lung tumor 


universal normal control 




PR01185 


colon tumor 


universal normal control 




PRO 11 85 


lung tumor 


universal normal control 


20 


PRO 11 85 


breast tumor 


universal normal control 




PRO 1031 


lung tumor 


universal normal control 




PRO 1360 


lung tumor 


universal normal control 




PRO 1360 


breast tumor 


universal normal control 




PRO 1309 


Jung tumor 


universal normal control 


25 


PRO 1309 


breast tumor 


universal normal control 




PROl 107 


lung tumor 


universal normal control 




PROl 107 


breast tumor 


universal normal control 




PR0836 


colon tumor 


universal normal control 




PR0836 


lung tumor 


universal normal control 


30 


PROl 132 


lung tumor 


universal normal control 




PROl 132 


breast tumor 


universal normal control 




PROl 131 


colon tumor 


universal normal control 




PROl 131 


lung tumor 


universal normal control 




. PROl 131 


breast tumor 


universal normal control 


35 


PR01131 


liver tumor 


universal normal control 




PROl 130 


colon tumor 


universal normal control 




PRO 11 30 


lung tumor 


universal normal control 




PROl 130 


breast tumor 


universal normal control 




PR0844 


colon tumor 


universal normal control 


40 


PR0844 


lung tumor 


universal normal control 




PR0844 


breast tumor 


universal normal control 




PR0844 


rectal tumor 


universal normal control 




PRO 1154 


colon tumor 


universal normal control 




PRO 11 54 


lung tumor 


universal normal control 


45 


PROl 154 


rectal tumor 


universal normal control 




PROl 154 


liver tumor 


universal normal control 




PROl 181 


lung tumor 


universal normal control 




PROl 181 


breast tumor 


universal normal control 




PROl 126 


colon tumor 


universal normal control 


50 


PROl 126 


lung tumor 


universal normal control 




PROl 126 


breast tumor 


universal normal control 




PROl 126 


adrenal tumor 


universal normal control 




PROl 186 


colon tumor 


universal normal control 




PROl 186 


liing tumor 


universal normal control 


55 


PRO 11 86 


breast rumor 


universal normal control 
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Table 8 (com') 





Molecule 


is overexDressed in: 


as compared to: 




PR01186 


liver tumor 


universal normal control 




PR01198 


colon tumor 


universal normal control 




PR01198 


lung tumor 


universal normal control 


5 


PR01159 


lung tumor 


universal normal control 




PROl 159 


breast rumor 


universal normal control 




PR01159 


liver tumor 


universal normal control 




PRO 1265 


colon tumor 


universal normal control 




PRO 1265 


breast tumor 


universal normal control 


10 


PRO 1250 


colon tumor 


universal normal control 




PRO1250 


lung tumor 


universal normal control 




PRO 1250 


breast tumor 


universal normal control 




PRO 1475 


colon tumor 


universal normal control 




PRO 1475 


breast tumor 


universal normal control 


15 


PROl 3 12 


colon tumor 


universal normal control 




PR01312 


lung tumor 


universal normal control 




PR01312 


breast tumor 


universal normal control 




PRO 1308 


colon tumor 


universal normal control 




PRO 1308 


lung tumor 


universal normal control 


20 


PRO 1308 


liver tumor 


universal normal control 




PRO 1326 


colon tumor 


universal normal control 




PRO 1 325 


lung tumor 


universal normal control 




PRO 1326 


breast tumor 


universal normal control 




PRO 11 92 


colon tumor 


universal normal control 


25 


PRO 11 92 


lung tumor 


universal normal control 




PRO 11 92 


breast tumor 


universal normal control 




PRO 1246 


colon tumor 


universal normal control 




PRO 1246 


lung tumor 


universal normal control 




PRO 1246 


breast tumor 


universal normal control 


30 


PRO 1246 


prostate tumor 


universal normal control 




PRO 1356 


colon tumor 


universal normal control 




PRO 1356 


lung tumor 


universal normal control 




PRO 1356 


breast tumor. 


universal normal control 




PRO 1275 


lung tumor 


universal normal control 


35 


PRO 1275 


breast tumor 


universal normal control 




PRO 1274 


lung tumor 


universal normal control 




PRO 1358 


colon tumor 


universal normal control 




PROl 358 


lung tumor 


universal normal control 




PR01358 


prostate tumor 


universal normal control 


40 


PROl 286 


colon tumor 


universal normal control 




PRO 1286 


lung tumor 


universal normal control 




PRO 1286 


prostate tumor 


universal normal control 




PRO 1286 


rectal tumor 


universal normal control 




PR01294 


colon tumor 


universal normal control 


45 


PRO 1294 


lung tumor 


universal normal control 




PRO 1294 


breast tumor 


universal normal control 




PRO 1294 


rectal tumor 


universal normal control 




PRO 1273 


lung tumor 


universal normal control 




PR01273 


rectal tumor 


universal normal control 


50 


PRO 1279 


colon tumor 


universal normal control 




PROl 279 


lung tumor 


universal normal control 




PROl 195 


lung rumor 


universal normal control 




PRO 11 95 


breast rumor 


universal normal control 




PR01271 


lung tumor 


universal normal control 


55 


PR01271 


breast tumor 


universal normal control 
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Table 8 (com') 





Molecule 


is overexDressed in: 




PR01271 


liver rumor 




PRO 1338 


colon rumor 




PRO 1338 


lung rumor 


5 


PRO 1 338 


breast rumor 




PRO 1343 


colon tumor 




PR01343 


lung tumor 




PRO 1 343 


breast rumor 




PRO 1343 


rectal tumor 


10 


PRO 1434 


lung tumor 




PR01418 


lung tumor 




PR01418 


liver tumor 




PRO 1387 


colon tumor 




PRO 1387 


lung rumor 


15 


PRO 1387 


prostate tumor 




PRO 1387 


rectal tumor 




PRO 1384 


colon tumor 




PRO 1384 


lung tumor 




PRO 1565 


colon tumor 


20 


PRO 1565 


lung rumor 




PRO 1565 


prostate tumor 




PRO 1474 


colon tumor 




PRO 1474 


lung tumor 




PRO 1474 


breast tumor 


25 


PRO 1474 


rectal tumor 




PRO 191 7 


colon tumor 




PRO 191 7 


lung tumor 




PRO 19 17 


breast tumor 




PRO 1787 


colon tumor 


30 


PRO 1787 


lung tumor 




PRO 1787 


breast tumor 




PR01556 


lung tumor 




PRO 1556 


breast tumor 




PRO 156 1 


colon tumor 


35 


PRO 1561 


lung tumor 




PRO 1561 


rectal tumor 




PRO 1693 


colon tumor 




PRO 1693 


lung tumor 




PRO 1693 


breast rumor 


40 


PRO 1868 


lung tumor 




PRO 1868 


breast tumor 




PRO 1890 


colon tumor 




PRO 1890 


lung tumor 




PRO 1890 


breast tumor 


45 


PRO 1890 


prostate rumor 




PRO 1887 


colon tumor 




PRO 1887 


breast tumor 




PR04353 


lung tumor 




PR04353 


breast tumor 


50 


PRO1801 


colon tumor 




PRO1801 


lung rumor 




PR04357 


lung tumor 




PR04357 


breast tumor 




PRO4302 


colon rumor 


55 


PRO4302 


lung tumor 
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as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
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Table 8 (conf) 



Molecule 
PRO4302 
PRO4302 
PRO5990 
PRO5990 
PRO5990 



is overexoressed in: 
breast tumor 
prostate tumor 
colon rumor 
lung tumor 
breast tumor 



as compared to: 
universal normal control 
universal normal control 
universal normal control 
universal normal control 
universal normal control 



EXAMPLE 31 : Identification of Receptor/Li gand Interactions 

In this assay, various PRO polypeptides are tested for ability to bind to a panel of potential receptor or 

10 ligand molecules for the purpose of identifying receptor/1 igand interactions. The identification of a Iigand for 
a known receptor, a receptor for a known ligand or a novel receptor/1 igand pair is useful for a variety of 
indications including, for example, targeting bioactive molecules (linked to the ligand or receptor) to a cell 
known to express the receptor or ligand, use of the receptor or ligand as a reagent to detect the presence of the 
ligand or receptor in a composition suspected of containing the same, wherein the composition may comprise 

15 cells, suspected of expressing the ligand or receptor, modulating the growth of or another biological or 
immunological activity of a cell known to express or respond to the receptor or ligand, modulating the immune 
response of cells or toward cells that express the receptor or ligand, allowing the preparaion of agonists, 
antagonists and/or antibodies directed against the receptor or ligand which will modulate the growth of or a 
biological or immunological activity of a cell expressing the receptor or ligand, and various other indications 

20 which will be readily apparent to the ordinarily skilled artisan. 

The assay is performed as follows. A PRO polypeptide of the present invention suspected of being a 
ligand for a receptor is expressed as a fusion protein containing the Fc domain of human IgG (an 
immunoadhesin). Receptor-1 igand binding is detected by allowing interaction of the immunoadhesin polypeptide 
with cells (e.g. Cos cells) expressing candidate PRO polypeptide receptors and visualization of bound 

25 immunoadhesin with fluorescent reagents directed toward the Fc fusion domain and examination by microscope. 
Cells expressing candidate receptors are produced by transient transfection, in parallel, of defined subsets of a 
library of cDNA expression vectors encoding PRO polypeptides that may function as receptor molecules. Cells 
are then incubated for 1 hour in the presence of the PRO polypeptide immunoadhesin being tested for possible 
receptor binding. The cells are then washed and fixed with paraformaldehyde. The cells are then incubated with 

30 fluorescent conjugated antibody directed against the Fc portion of the PRO polypeptide immunoadhesin (e.g. 
FITC conjugated goat anti-human-Fc antibody). The cells are then washed again and examined by microscope. 
A positive interaction is judged by the presence of fluorescent labeling of cells transfected with cDNA encoding 
a particular PRO polypeptide receptor or pool of receptors and an absence of similar fluorescent labeling of 
similarly prepared cells that have been transfected with other cDNA or pools of cDNA. If a defined pool of 

35 cDN A expression vectors is judged to be positive for interaction with a PRO polypeptide immunoadhesin, the 
individual cDNA species that comprise the pool arc tested individually (the pool is "broken down") to determine 
the specific cDNA that encodes a receptor able to interact with the PRO polypeptide immunoadhesin. 

In another embodiment of this assay, an epitope -tagged potential ligand PRO polypeptide (e.g. 8 
histidine "His" tag) is allowed to interact with a panel of potential receptor PRO polypeptide molecules that have 
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been expressed as fusions with the Fc domain of human IgG (immunoadhesins). Following a 1 hour 
co-incubation with the epitope tagged PRO polypeptide, the candidate receptors are each immunoprecipitated 
with protein A beads and the beads are washed. Potential ligand interaction is determined by western blot 
analysis of the immunoprecipitated complexes with antibody directed towards the epitope tag. An interaction 
is judged to occur if a band of the anticipated molecular weight of the epitope tagged protein is observed in the 
western blot analysis with a candidate receptor, but is not observed to occur with the other members of the panel 
of potential receptors. 

Using these assays, the following receptor/ligand interactions have been herein identified: 

(1) PRO1801 binds to PROl 1 14 and PR04978. 

(2) PRO100 binds to PROl 1 14. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to 
practice the invention. The present invention is not to be limited in scope by the construct deposited, since the 
deposited embodiment is intended as a single illustration of certain aspects of the invention and any constructs 
that are functionally equivalent are within the scope of this invention. The deposit of material herein does not 
constitute an admission that the written description herein contained is inadequate to enable the practice of any 
aspect of the invention, including the best mode thereof, nor is it to be construed as limiting the scope of the 
claims to the specific illustrations that it represents. Indeed, various modifications of the invention in addition 
to those shown and described herein will become apparent to those skilled in the art from the foregoing 
description and fall within the scope of the appended claims. 
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0-1 
0-1-1 


Form - PCT/RO/134 (EASY) 
indications Relating to Deposited 
Microorganism(s) or Other Biological 
Material (PCT Rule 13bis) 
Prepared using 


PCT-EASY Version 2.91 
(updated 10.10.2000) 


0-2 


International Application No. 




0-3 


Applicant's or agent's file reference 


P3330R1 




1 

1-1 
1-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


98 
34 


1-3 

1-3-1 
1-3-2 

1-3-3 
1-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 .University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

14 April 1998 (14.04.1998) 
ATCC 209771 


1-4 


Additional Indications 


NONE 


1-5 


Designated States for Which 
Indications are Made 


all designated States 


1-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


2 

2-1 
2-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


98 
35 


2-3 

2-3-1 
2-3-2 

2-3-3 
2-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 February 1999 (09.02.1999) 
ATCC 203654 


2-4 


Additional Indications 


NONE 


2-5 


Designated States for Which 
Indications are Made 


all designated States 


2-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


3 

3-1 
3-2 


The indications made below relate to 

the deposited microorganism's) or 

other biological material referred to in 

the description on: 

page 

line 


98 
36 
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PCT 
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3-3 

3-3-1 

3-3-2 



3-3-3 
3-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20 110-22 09Uni ted States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-127 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



3-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 



NONE 



4-1 
4-2 



The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



98 
37 



4-3 

4-3-1 

4-3-2 



4-3-3 
4-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

27 July 1999 (27.07.1999) 
ATCC PTA-429 



Additional indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



5-1 
5-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



98 
38 



5-3 

5-3-1 

5-3-2 



5-3-3 
5-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

27 July 1999 (27.07.1999) 
ATCC PTA-432 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



5-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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6 


The indications made below re 


ate to 








the deposited mfcroorganism(s) or 
other biological material referred to in 
the description on: 








page 




98 




6-2 


line 




39 




6-3 


Identification of Deposit 








6-3-1 


Name of depositary institution 




American Type Culture Collection 




6-3-2 


Address of depositary institution 




10801 University Blvd. , Manassas 
Virginia 20110-2209United States 
America 


r 

Of 


6-3-3 


Date of deposit 




10 December 1997 (10.12.1997) 




6-3-4 


Accession Number 




ATCC 209525 




6-4 


Additional Indications 


NONE 


6-5 


Designated States for Which 
Indications are Made 


all designated States 


6-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 




7 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 






7-1 


page 




99 




7-2 


line 




2 




7-3 


Identification of Deposit 








7-3-1 


Name of depositary institution 




American Type Culture Collection 




7-3-2 


Address of depositary institution 




10801 University Blvd., Manassas 
Virginia 20110-2209United States 
America 


Of 


7-3-3 
7-3-4 


Date of deposit 
Accession Number 




12 January 1999 (12.01.1999) 
ATCC 203577 




7-4 


Additional Indications 


NONE 


7-5 


Designated States for Which 
Indications are Made 


all designated States 


7-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 




8 


The indications made below relate to 
the deposited microorganism (s) or 
other biological material referred to in 
the description on: 






8-1 


page 




99 




O o 
o-<c 


line 




3 




8-3 


Identification of Deposit 








8-3-1 


Name of depositary institution 




American Type Culture Collection 




8-3-2 


Address of depositary institution 




10801 University Blvd. , Manassas, 
Virginia 20110-2209United States 
America 


of 


8-3-3 


Date of deposit 




27 July 1999 (27.07.1999) 




8-3-4 


Accession Number 




ATCC PTA-430 




8-4 


Additional Indications 


NONE 


8-5 


Designated States for Which 
Indications are Made 


all designated States 
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6-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


9 


The indications made below relate to 

other biological material referred to in 
the description on: 




9-1 


page 


99 


9-2 


line 


4 


9-3 


identification of Deposit 




9-3-1 


Name of depositary institution 


American Type Culture Collection 


9-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia -cuiiu-z^uyunitec states or 
America 


9-3-3 


Date of deposit 


08 June 1999 (08.06.1999) 


9-3-4 


Accession Number 


ATCC PTA-203 


9-4 


Additional Indications 


NONE 


9-5 


Designated States for Which 
Indications are Made 


all designated States 


9-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




10 


The indications made below relate to 
the deposited microorgantsm(s) or 
other biological material referred to in 
the description on: 




10-1 


page 


99 


10-2 


line 


5 


10-3 


Identification of Deposit 




10-3-1 


Name of depositary institution 


American Type Culture Collection 


10-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia zUllU-^ Ununited. States of 
America 


10-3-3 


Date of deposit 


01 July 1998 (01.07.1998) 


10-3-4 


Accession Number 


ATCC 203040 


10-4 


Additional Indications 


NONE 


10-5 


Designated States for Which 
Indications are Made 


all designated States 


10-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


11 
11-1 


The indications made below relate to 

int; utjpt/oiitfu 1 1 1 r i uui yai nai ur 

other biological material referred to in 

the description on: 

page 


99 


11-2 


line 


6 


11-3 


Identification of Deposit 




11-3-1 


Name of depositary institution 


American Type Culture Collection 


11-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


11-3-3 


Date of deposit 


31 August 1999 (31.08.1999) 


11-3-4 


Accession Number 


ATCC PTA-611 
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11-4 


Additional Indications 


NONE 


11*5 


Designated States for Which 
Indications are Made 


all designated States 


11-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


MOMT7 


12 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




12-1 


page 


99 


12-2 


line 


7 


12-3 


Identification of Deposit 




12-3-1 


Name of depositary institution 


American Type Culture Collection 


12-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 2 0 110-22 09Uni tea States or 
America 


12-3-3 


Date of deposit 


21 January 1998 (21.01.1998) 


12-3-4 


Accession Number 


ATCC 209593 


12-4 


Additional Indications 


NONE 


12-5 


Designated States for Which 
Indications are Made 


all designated States 


12-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




NONE 


13 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 




13-1 


page 


99 


13-2 


line 


8 


13-3 


Identification of Deposit 




13-3-1 


Name of depositary institution 


American Type Culture Collection 


13-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 2011Q-2209unitea States of 
America 


13-3-3 


Date of deposit 


09 February 1999 (09.02.1999) 


13-3-4 


Accession Number 


ATCC 203649 


13-4 


Additional Indications 


NONE 


13-5 


uesignateo b tares for Which 
Indications are Made 


all designated States 


13-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


14 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




14-1 


page 


99 


14-2 


iine 


9 
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14-3 

14-3-1 

14-3-2 



14-3-3 
14-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 January 1999 (12.01.1999) 
ATCC 203574 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



15-1 
15-2 



The indications made below relate to 
the deposited microorganfsm(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
10 



15-3 

15-3-1 
15-3-2 



15-3-3 
15-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-129 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



15-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



16-1 
16-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 



99 
11 



16-3 

16-3-1 
16-3-2 



16-3-3 
16-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 2011 0-22 09Uni ted States of 
America 

27 May 1998 (27.05.1998) 
ATCC 209905 



Additional Indications 



NONE 



16-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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17-1 
17-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
12 



17-3 

17-3-1 
17-3-2 



17-3-3 
17-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection . 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 January 1999 (12.01.1999) 

ATCC 203585 



17-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



18-1 
18-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
13 



18-3 

18-3-1 

18-3-2 



18-3-3 
18-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 February 1999 (09.02.1999) 
ATCC 203665 



18-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



18-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



19 



19-1 
19-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
14 



19-3 

19-3-1 

19-3-2 



19-3-3 
19-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

27 July 1999 (27.07.1999) 
ATCC PTA-427 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 
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19-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



20-1 
20-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



99 
15 



20-3 
20-3-1 

20-3-2 



20-3-3 
20-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

31 August 1999 (31.08.1999) 
ATCC PTA-615 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



21-1 
21-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



99 
16 



21-3 

21-3-1 
21-3-2 



21-3-3 
21-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 



Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

12 January 1999 (12.01.1999) 
ATCC 203582 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



22-1 
22-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



99 
17 



22-3 

22-3-1 

22-3-2 



22-3-3 
22-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 March 1999 (09.03.1999) 
ATCC 203838 
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22-4 


Additional Indications 


NONE 


22-5 


Designated States for Which 
Indications are Made 


all designated States 


22-6 


Separate Furnishing of Indications 

These indications will be submitted to 
trie International Bureau later 




23 

23-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


99 


23-2 


line 


18 


23-3 


Identification of Deposit 




23-3-1 


Name of depositary institution 


American Type Culture Collection 


23-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-22 09Uni ted States of 
America 


23-3-3 


Date of deposit 


27 July 1999 (27.07.1999) 


23-3-4 


Accession Number 


ATCC PTA-428 


23-4 


Additional Indications 


NONE 


23-5 


Designated States for Which 
Indications are Made 


all designated States 


23-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


24 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




24-1 


page 


99 


24-2 


line 


19 


24-3 


Identification of Deposit 




24-3-1 


Name of depositary institution 


American Type Culture Collection 


24-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 201 10-220 9Uni ted States of 
America 


24-3-3 


Date of deposit 


09 March 1999 (09.03.1999) 


24-3-4 


Accession Number 


ATCC 203836 


244 


Additional Indications 


NONE 


24-5 


Designated States for Which 
Indications are Made 


all designated States 


24-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


25 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 




25-1 


page 


99 


25-2 


line 


20 
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25-3 
25-3-1 

25-3-2 



25-3-3 
25-^4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

08 June 1999 (08.06.1999) 
ATCC PTA-205 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



26 



26-1 
26-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
21 



26-3 

26-3-1 
26-3-2 



26-3-3 
26-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

27 July 1999 (27.07.1999) 
ATCC PTA-431 



26-4 
26-5 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



27-1 
27-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
22 



27-3 

27-3-1 

27-3-2 



27-3-3 
27-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 February 1999 (09.02.1999) 
ATCC 203659 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



27-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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28-1 
28-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 
line 



99 
23 



28-3 

28-3-1 
28-3-2 



28-3-3 
28-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 January 1999 (12.01.1999) 
ATCC 203584 



28-4 
"28T* 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



28-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



29-1 
29-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
24 



29-3 
29-3-1 

29-3-2 



29-3-3 
29-3^ 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-126 



29-4 
29T" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



30 



30-1 
30-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 

25 



30-3 

30-3-1 
30-3-2 



30-3-3 
30-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-128 



Additional Indications 



NONE 



30-5 



Designated States for 
Indications are Made 



all designated States 
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30-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



31-1 
31-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
26 



31-3 

31-3-1 

31-3-2 



31-3-3 
31-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-220 9Uni ted States of 
America 

09 February 1999 (09.02.1999) 
ATCC 203664 



31-4 
"3T5" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



32-1 
32-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 



99 
27 



32-3 

32-3-1 

32-3-2 



32-3-3 
32-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

12 January 1999 (12.01.1999) 
ATCC. 203578 



32-4 
"32T" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



33-1 
33-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



99 
28 



33-3 
33-3-1 

33-3-2 



33-3-3 
33-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 December 1998 (22.12.1998) 

ATCC 203554 
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33-4 


Additional indications 


NONE 


33-5 


Designated States for Which 
Indications are Made 


all designated States 


33-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




34 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




34-1 


page 


99 


34-2 


line 


29 


34-3 


Identification of Deposit 




34-3-1 


Name of depositary institution 


American Type Culture Collection 


34-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-220 9United States of 
America 


34-3-3 


Date of deposit 


16 March 1999 (16.03.1999) 


34-3-4 


Accession Number 


ATCC 203850 


34-4 


Additional Indications 


NONE 


34-5 


Designated States for Which 
Indications are Made 


all designated States 




Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


35 

35-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


99 


35-2 


line 


30 


35-3 


Identification of Deposit 




35-3-1 


Name of depositary institution 


American Type Culture Collection 


35-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-220 9Uni ted States of 
America 


35-3-3 


Date of deposit 


11 May 1999 (11.05.1999) 


35-3-4 


Accession Number 


ATCC PTA-45 


35-4 


Additional Indications 


NONE 


35-5 


Designated States for Which 
Indications are Made 


all designated States 


35-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


36 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




36-1 


page 


99 


36-2 


line 


31 
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36-3 
36-3-1 

36-3-2 



36-3-3 
36-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 December 1998 (22.12.1998) 
ATCC 203545 



36-4 



Additional Indications 



HONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 



NONE 



37-1 
37-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
32 



37-3 

37-3-1 



37-3-3 
37-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 December 1998 (22.12.1998) 
ATCC 203544 



37-4 



Additional Indications 



NONE 



Designated States for Which 
indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



38-1 
38-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
33 



38-3 

38-3-1 

38-3-2 



38-3-3 
38-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

15 June 1999 (15.06.1999) 
ATCC PTA-234 



Additional Indications 



NONE 



38-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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39-1 
39-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
34 



39-3 
39-3-1 



39-3-3 
39-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203848 



39-4 
3§T~ 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



40-1 
40-2 



The indications made below relate to 
the deposited microorganism (s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
35 



40-3 

40-3-1 
40-3-2 



40-3-3 
40-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 December 1998 (22.12.1998) 
ATCC 203555 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



41-1 
41-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 
line 



99 
36 



41-3 

41-3-1 

41-3-2 



41-3-3 
41-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 April 1999 (20.04.1999) 
ATCC 203949 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 



NONE 



42 



42-1 
42-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
37 



42-3 

42-3-1 

42-3-2 



42-3-3 
42-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

15 December 1998 (15.12.1998) 
ATCC 203539 



42-4 
42T" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



43-1 
43-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
38 



43-3 
43-3-1 

43-3-2 



43-3-3 
43-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22 09Uni ted States of 
America 

23 March 1999 (23.03.1999) 
ATCC 203871 



Additional Indications 



NONE 



43-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



44-1 
44-2 



The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 

fine 



99 
39 



44-3 
44-3-1 



44-3-3 
44-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 March 1999 (23.03.1999) 

ATCC 203862 
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Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



45-1 
45-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
40 



45-3 
45-3-1 

45-3-2 



45-3-3 
45-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

10 August 1999 (10.08.1999) 
ATCC PTA-510 



45-4 
45T" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 



NONE 



46-1 
46-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
41 



46-3 

46-3-1 

46-3-2 



46-3-3 
46-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 January 1999 (20.01.1999) 
ATCC 203603 



46-4 
46^5" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



46-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



47-1 
47-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 



99 
42 
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47-3 
47-3-1 

47-3-2 



47-3-3 
47-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

02 March 1999 (02.03.1999) 
ATCC 203813 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



48-1 
48-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 
line 



99 
43 



48-3 

48-3-1 

48-3-2 



48-3-3 
48-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

02 March 1999 (02.03.1999) 
ATCC 203812 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



49-1 
49-2 



The indications made below relate to 
the deposited mlcroorganlsm(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
44 



49-3 

49-3-1 

49-3-2 



49-3-3 
49-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

29 October 1998 (29.10.1998) 
ATCC 203391 



Additional Indications 



NONE 



49-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



99 
45 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-220 9Uni ted States of 
America 

27 April 1999 (27.04.1999) 
ATCC 203965 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



99 
46 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22 09Uni ted States of 
America 

02 March 1999 (02.03.1999) 
ATCC 203816 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



99 
47 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

02 March 1999 (02.03.1999) 
ATCC 203814 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 
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52-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




53 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




53-1 


page 


99 


53-2 


line 


48 


53-3 


identification of Deposit 




53-3-1 


Name of depositary institution ' 


American Type Culture Collection 


53-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


53-3-3 


Date of deposit 


02 March 1999 (02.03.1999) 


53-3-4 


Accession Number 


ATCC 203810 


53-4 


Additional Indications 


NONE 


53-5 


Designated States for Which 
Indications are Made 


all designated States 


53-6 


^nnaraln Purnichinfi (if Inriiratinnc 

These indications will be submitted to 
the International Bureau later 


NONE 


54 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




54-1 


page 


99 


54-2 


line 


49 


54-3 


Identification of Deposit 




54-3-1 


Name of depositary institution 


American Type Culture Collection 


54-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of" 
America 


54-3-3 


Date of deposit 


04 May 1999 (04.05.1999) 


54-3-4 


Accession Number 


ATCC PTA-22 


54-4 


Additional Indications 


NONE 


54-5 


Designated States for Which 
Indications are Made 


all designated States 


54-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


nunc 


55 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




55-1 


page 


99 


55-2 


line 


50 


55-3 


Identification of Deposit 




55-3-1 


Name of depositary institution 


American Type Culture Collection 


55-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110~2209United States of 
America 


55-3-3 


Date of deposit 


12 January 1999 (12.01.1999) 


55-3-4 


Accession Number 


ATCC 203580 
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55-4 


Additional Indications 


NONE 


55-5 


Designated States for Which 
Indications are Made 


all designated States 


55-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


56 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




56-1 


page 


99 


56-2 


line 


51 


56*3 


Identification of Deposit 




56-3-1 


Name of depositary institution 


American Type Culture Collection 


56-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-22Q9Unitea States of 
America 


56-3-3 


Date of deposit 


30 March 1999 (30.03.1999) 


56-3-4 


Accession Number 


ATCC 203889 


56-4 


Additional Indications 


NONE 


56-5 


Designated States for Which 
Indications are Made 


all designated States 


56-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NUNC 


57 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




57-1 


page 


99 


57-2 


line 


52 


57-3 


Identification of Deposit 




57-3-1 


Name of depositary institution 


American Type Culture Collection 


57-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States or 
America 


57-3-3 


Date of deposit 


27 April 1999 (27.04.1999) 


57-3-4 


Accession Number 


ATCC 203964 


57-4 


Additional Indications 


NONE 


57-5 


Designated States for Which 
Indications are Made 


all designated States 


57-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


58 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




58-1 


page 


99 


58-2 


line 


53 
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58-3 

58-3-1 

58-3-2 

58-3-3 
58-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22 09Unitea States ox 
America 

22 December 1998 (22.12.1998) 
ATCC 203548 


58-4 


Additional indications 


NONE 


58-5 


Designated States for Which 
Indications are Made 


all designated States 


58-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 


NONE 


59 

59-1 
59-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


99 
54 


59-3 
59-3-1 

59-3-2 

59-3-3 
59-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

02 March 1999 (02.03.1999) 
ATCC 203817 


59-4 


Additional Indications 


NONE 


59-5 


Designated States for Which 
Indications are Made 


all designated States 


59-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the Internationa] Bureau later 


NONE 


60 

60-1 
60-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


99 
55 


60-3 
60-3-1 

60-3-2 

60-3-3 
60-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia zuiiu~zzu5uniteQ states oi 
America 

15 June 1999 (15.06.1999) 
ATCC PTA-235 


60-4 


Additional Indications 


NONE 


60-5 


Designated States for Which 
Indications are Made 


all designated States 


60-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
2 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

27 April 1999 (27.04.1999) 
ATCC 203968 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
3 



Identification of Deposit 

Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas,. 
Virginia 20110-2209United States of 
America 

30 March 1999 (30.03.1999) 
ATCC 203894 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made - .. 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

30 March 1999 (30.03.1999) 
ATCC 203893 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



64-1 
64-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological materia) referred to in 
the description on: 
page 



100 
5 



64-3 

64-3-1 

64-3-2 



64-3-3 
64-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

02 March 1999 (02.03.1999) 
ATCC 203811 



64-4 
"6T5~ 



Additional Indications 



NONE 



Designated States for Which 
indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



65-1 
65-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
6 



65-3 
65-3-1 

55-3-2 



65-3-3 
65-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22 09United States of 
America 

23 March 1999 (23.03.1999) 
ATCC 203867 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



66-1 
66-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
7 



66-3 

66-3-1 

66-3-2 



66-3-3 
66-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

27 April 1999 (27.04.1999) 

ATCC 203963 
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66-4 


Additional Indications 


NONE 


66-5 


Designated States for Which 
indications are iwaae 


all designated States 


66-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




67 

67-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


100 


67-2 


line 


8 


67-3 


Identification of Deposit 




67-3-1 


Name of depositary institution 


American Type Culture Collection 


67-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 2Q110-Z2U9unitea states or 
America 


67-3-3 


Date of deposit 


02 March 1999 (02.03.1999) 


67-3-4 


Accession Number 


ATCC 203815 


67-4 


Additional indications 


NONE 


67-5 


Designated States for Which 
Indications are Made 


all designated States 


67-6 


These indications will be submitted to 
the International Bureau later 


NONE 


68 

68-1 


The indications made below relate to 
the deposited microorganism's) or 
other biological material referred to in 
the description on: 
page 


100 


68-2 


line 


9 


68-3 


Identification of Deposit 




68-3-1 


Name of depositary institution 


American Type Culture Collection 


68-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-22Q9unitea states or 
America 


68-3-3 


Date of deposit 


30 March 1999 (30.03.1999) 


68-3^ 


Accession Number 


ATCC 203890 


66-4 


Additional Indications 


NONE 


68-5 


Designated States for Which 
Indications are Made 


all designated States 


68-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


69 

69-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


100 


69-2 


line 


10 
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69-3 
69-3-1 

69-3-2 



69-3-3 
69-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States, of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-130 



Additional Indications 



NONE 



69-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



70-1 
70-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



100 

11 



70-3 

70-3-1 

70-3-2 



70-3-3 
70-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

27 April 1999 (27.04.1999) 
ATCC 203970 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



71-1 
71-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



100 
12 



71-3 
71-3-1 

71-3-2 



71-3-3 
71-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203845 



71-4 



Additional Indications 



NONE 



71-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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72 



72«1 
72-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
13 



72-3 
72-3-1 

72-3.2 



72-3.3 
72-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 March 1999 (23.03.1999) 
ATCC 203861 



72-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



72-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 



NONE 



73-1 
73-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
14 



73-3 

73-3-1 

73-3-2 



73-3-3 
73-3^ 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203844 



73-4 

75T" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



74-1 
74-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
15 



74-3 

74-3-1 

74-3-2 



74-3-3 
74-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

10 August 1999 (10.08.1999) 
ATCC PTA-513 



Additional Indications 



NONE 



74-5 



Designated States for 
Indications are Made 



all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



75 



75-1 
75-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
16 



75-3 

75-3-1 

75-3-2 



75-3-3 
75-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 February 1999 (09.02.1999) 
ATCC 203663 



75^ 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



75-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



76-1 
75-2 



The indications made below relate to 
the deposited mtcroorganlsm(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
17 



76-3 

76-3-1 

76-3-2 



76-3-3 
76-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas,, 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203851 



76-4 
76T" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



77-1 
77-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 



100 
18 



77-3 

77-3-1 

77-3-2 



77-3-3 
77-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 April 1999 (20.04.1999) 
ATCC 203950 
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77-4 


Additional Indications 


NONE 


77-5 


Designated States for Which 
inatcaiions are maae 


all designated States 


77-6 


Separate Furnishing of Indications 

These indications will be submitted to' 
the International Bureau later 




78 

78-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


100 


78-2 


line 


19 


78-3 


Identification of Deposit 




78-3-1 


Name of depositary institution 


American Type Culture Collection 


78-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 2Q110-2209Unitea States or 
America 


78-3-3 


Date of deposit 


30 March 1999 (30.03.1999) 


78-3-4 


Accession Number 


ATCC 203895 


78-4 


Additional Indications 


NONE 


78-5 


Designated States for Which 
Indications are Made 


all designated States 

. 


78-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


79 


The indications made below relate to 




79-1 


the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


100 


79-2 


line 


20 


79-3 


Identification of Deposit 




79-3-1 


Name of depositary institution 


American Type Culture Collection 


79-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia zunu— ^zuyunitea btates or 
America 


79-3-3 


Date of deposit 


25 May 1999 (25.05.1999) 


79-3-4 


Accession Number 


ATCC PTA-134 


79-4 


Additional Indications 


NONE 


79-5 


Destgnated States for wnicn 
Indications are Made 


all designated States 


79-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


80 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




80-1 


page 


100 


80-2 


line 


21 
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80-3 

80-3-1 



80-3-3 
80-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203852 



Additional Indications 



NONE 



80-5 



Designated States for Which 
Indications are Made 



all designated States 



80-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



81-1 
81-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
22 



81-3 

81-3-1 



81-3-3 
81-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

22 June 1999 (22.06.1999) 
ATCC PTA-258 



81-4 

8iT" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



81-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



82 



82-1 
82-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
23 



82-3 

82-3-1 

82-3-2 



82-3-3 
82-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

22 June 1999 (22.06.1999) 
ATCC PTA-259 



Additional Indications 



NONE 



82-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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83-1 
83-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
24 



83-3 
83-3-1 

83-3-2 



83-3-3 
83-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 March 1999 (23.03.1999) 
ATCC 203866 



83-4 



Additional Indications 



HONE 



Designated States for Which 
Indications are Made 



all designated States 



83-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



84-1 
84-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
25 



84-3 

84-3-1 

84-3-2 



84-3-3 
84-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas /; 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203853 



Additional Indications 



NONE 



84-5 



Designated States for Which 
Indications are Made 



all designated States 



84-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



85-1 
85-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 
line 



100 
26 



85-3 
85-3-1 

85-3-2 



85-3-3 
85-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

30 March 1999 (30.03.1999) 
ATCC 203892 



Additional Indications 



NONE 



85-5 



Designated States for 
Indications are Made 



all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



86-1 
86-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
27 



86-3 

86-3-1 

86-3-2 



86-3-3 
86-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203847 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



87 



87-1 
87-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
28 



87-3 

87-3-1 

87-3-2 



87-3-3 
87-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110~2209tJnited States of 
America 

04 May 1999 (04.05.1999) 
ATCC PTA-21 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



88-1 
88-2 



The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 

line 



100 
29 



88-3 
88-3-1 

88-3-2 



88-3-3 
88-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-121 
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88-4 
"88T - 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



89*1 
89-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
30 



89-3 

89-3-1 

89-3-2 



89-3-3 
89-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 April 1999 (20.04.1999) 
ATCC 203951 



89-4 
"89T" 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



89-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



90-1 
90-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



100 
31 



90-3 

90-3-1 

90-3-2 



90-3-3 
90-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 March 1999 (23.03.1999) 
ATCC 203869 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



90-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



91-1 
91-2 



The indications made below relate to 
the deposited microorganism (s) or 
other biological material referred to in 
the description on: 
page 



100 
32 
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91-3 

91-3-1 

91-3-2 



91-3-3 
91-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20 110-220 9Uni ted States of 
America 

15 June 1999 (15.06.1999) 
ATCC PTA-232 



91-4 

"9iT~ 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the Internationa! Bureau later 



NONE 



92-1 
92-2 



The Indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
33 



92-3 
92-3-1 

92-3-2 



92-3-3 
92-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 July 1999 (20.07.1999) 
ATCC PTA-385 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



93-1 
93-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
34 



93-3 

93-3-1 

93-3-2 



93-3-3 
93-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 March 1999 (23.03.1999) 
ATCC 203864 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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94 

94-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 

HnT 


100 
35 


94-3 
94-3-1 

94-3-2 

94-3-3 
94-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
viryinia zuiiu -tzujuniLea otabSS 01 
America 

22 June 1999 (22.06.1999) 
ATCC PTA-262 


94-4 


Additional Indications 


NONE 


94-5 


Designated States for Which 
Indications are Made 


all designated States 


94-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


95 

95-1 
95-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


100 
36 


95-3 

95-3-1 

95-3-2 

95-3-3 
95-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia ^unu-zzuyunitea states or 
America 

20 July 1999 (20.07.1999) 
ATCC PTA-381 


95-4 


Additional Indications 


NONE 


95-5 


Designated States for Which 
Indications are Made 


all designated States 


95-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


96 

96-1 
96-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 

line 


100 
37 


96-3 

,96-3-1 
96-3-2 

96-3-3 
96-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 May 1999 (04.05.1999) 
ATCC PTA-15 


96-4 


Additional Indications 


NONE 


96-5 


Designated States for Which 
Indications are Made 


all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



97-1 
97-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
38 



97-3 

97-3-1 

97-3-2 



97-3-3 
97-3-4 



identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

15 June 1999 (15.06.1999) 
ATCC PTA-239 



97-4 
97T" 



Additional Indications 



NONE 



Designated States for Which 
indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



98-1 
98-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
39 



98-3 

98-3-1 

98-3-2 



98-3-3 
98-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 July 1999 (20.07.1999) 
ATCC PTA-384 



98-4 
*9T5~ 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



98-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



99 



99-1 
99-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 



100 
40 



99-3 
99-3-1 

99-3-2 



99-3-3 
99-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-475 
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99-4 


Additional Indications 


NONE 


99-5 


Designated States for Which 
Indications are Made 


all designated States 


99-6 


Separate Furnishing of indications 

These indications will be submitted to 
the international Bureau later 


NONE 


100 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 




100-1 
100-2 


100 
41 


100-3 

100-3-1 

100-3-2 

100-3-3 
100-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22Q9Unitea States or 
America 

16 March 1999 (16.03.1999) 
ATCC 203854 


100-4 


Additional Indications 


NONE 


100-5 


Designated States for Which 
Indications are Made 


all designated States 


100-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 


NONE 


101 

101-1 
101-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


100 
42 


101-3 

101-3-1 

101-3-2 

101-3-3 
101-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 2QllQ-2209Unitea states or 
America 

20 July 1999 (20.07.1999) 
ATCC PTA-378 


101-4 


Additional Indications 


NONE 


101-5 


Designated states for wnicn 
Indications are Made 


all designated States 


101-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


102 

102-1 
102-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


100 
43 
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102-3 

102-3-1 

102-3-2 



102-3-3 
102-3-4 



identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 June 1999 (22.06.1999) 
ATCC PTA-257 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 



NONE 



103 



103-1 
103-2 



The indications made below relate to 
the deposited microorganism! s) or 
other biological material referred to in 
the description on: 
page . 
line 



100 
44 



103-3 

103-3-1 

103-3-2 



103-3-3 
103-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

15 June 1999 (15.06.1999) 
ATCC PTA-231 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



104-1 
104-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
45 



104-3 

104-3-1 

104-3-2 



104-3-3 
104-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 July 1999 (20.07.1999) 
ATCC PTA-388 



Additional Indications 



NONE 



Designated States for Which 
indications are Made 



all designated States 



104-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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105 

105-1 
105-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


100 
46 


105-3 

105-3-1 
105-3-2 

105-3-3 
105-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia zuiiu-^<iuyunitea states or 
America 

31 August 1999 (31.08.1999) 
ATCC PTA-620 


105-4 


Additional Indications 


NONE 


105-5 


Designated States for Which 
Indications are Made 


all designated States 


105-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


106 

106-1 
106-2 


The indications made below relate to 

the deposited microorganismfs) or 

other biological material referred to in 

the description on: 

page 

line 


100 
47 


106-3 

106-3-1 

106-3-2 

106-3-3 
106-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-220 9Uni tea States or 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-118 


106-4 


Additional Indications 


NONE 


106-5 


Designated States for Which 
Indications are Made 


all designated States 


106-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


107 

107-1 
107-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


100 
48 


107-3 

107-3-1 

107-3-2 

107-3-3 
107-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-477 


107-4 


Additional Indications 


NONE 


107-5 


Designated States for Which 
Indications are Made 


all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



108-1 
108-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



100 
49 



108-3-1 
108-3-2 



108-3-3 
108-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-488 



Additional Indications 



NONE 



108-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications wit! be submitted to 
the international Bureau later 



NONE 



109-1 
109-2 



The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

(ine 



100 
50 



109-3 
109-3-1 

109-3-2 



109-3-3 
109-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 March 1999 (16.03.1999) 
ATCC 203849 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



110-1 
110-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
51 



110-3 

110-3-1 
110-3-2 



110-3-3 
110-3^1 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-220 9Uni ted States of 
America 

09 March 1999 (09.03.1999) 

ATCC 203837 
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110-4 


Additional Indications 


NONE 


110-5 


Designated States for Which 

lnrfi<*atiftnc am Mario 


all designated States 


110-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


111 

111-1 


The indications made below relate to 

int? Ucpuoiitru in lur ulii y di Hoi i ui 

other biological material referred to in 

the description on: 

page 


100 


111-2 


line 


52 


111-3 


Identification of Deposit 




111-3-1 


Name of depositary institution 


American Type Culture Collection 


111-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia zuiiu zzu?uiiiuea ouaLes ui 
America 


111-3-3 


Date of deposit 


20 July 1999 (20.07.1999) 


111-3-4 


Accession Number 


ATCC PTA-380 


111-4 


Additional Indications 


NONE 


111-5 


Designated States for Which 
indications are Made 


all designated States 


111-6 


Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 




112 


The indications made below relate to 




112-1 


the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


100 


112-2 


line 


53 


112-3 


Identification of Deposit 




112-3-1 


Name of depositary institution 


American Type Culture Collection 


112-3-2 


» 

Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia, zuiiu ttu?unitcu o ueibcs 
America 


112-3-3 


Date of deposit 


11 May 1999 (11.05.1999) 


112-3-4 


Accession Number 


ATCC PTA-44 


112-4 


Additional Indications 


NONE 




L*t?Sfy naiBQ o toitr^> iur winuii 

Indications are Made 


all designated States 


112-6 


Separate Furnishing of Indications 

These indications wiil be submitted to 
the International Bureau later 


NONE 


113 

113-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


100 


113-2 


line 


54 
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113-3 

113-3-1 

113-3-2 



113-3-3 
113-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-220 9Uni ted States of 
America 

11 May 1999 (11.05.1999) 
ATCC PTA-42 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



114-1 
114-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



100 
55 



114-3 

114-3-1 

114-3-2 



1 14-3-3 
1 14-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

25 May 1999 (25.05.1999) 
ATCC PTA-123 



114-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the Internationa! Bureau later 



NONE 



115-1 
115-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
2 



115-3 
115-3-1 

115-3-2 



115-3-3 
115-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-482 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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116 

116-1 
1 16-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 

3 


116-3 
116-3-1 

116-3-2 

116-3-3 
116-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia (CUiiu £tU7Unitea sua uea ol 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-483 


116-4 


Additional Indications 


NONE 


116-5 


Designated States for Which 
indications are Made 


all designated States 


116-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


117 

117-1 
117-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


101 
4 


117-3 

117-3-1 

117-3-2 

117-3-3 
117-3-4 


Identification of Deposit 
Name of depositary institution . 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia zuxiu "tzuyuni tea suites or 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-485 


117-4 


Additional Indications 


NONE 


117-5 


Designated States for Which 
Indications are Made 


all designated States 


117-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


116 

11*2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 


101 
5 


118-3 

118-3-1 
118-3-2 

118-3-3 
118-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-480 


118-4 


Additional Indications 


NONE 


118-5 


Designated States for Which 
Indications are Made 


all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



119-1 
119-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line * 



101 
6 



119-3 

119-3-1 

119-3-2 



119-3-3 
119-3-4 



identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas , 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-476 



119-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



120-1 
120-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
7 



120-3 

120-3-1 

120-3-2 



120-3-3 
120-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209Unite v d States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-472 



Additional Indications 



NONE 



Designated States for Which 
indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



121-1 
121-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



101 
8 



121-3 
121-3-1 

121-3-2 



121-3-3 
121-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22 09United States of 
America 

03 August 1999 (03.08.1999) 

ATCC PTA-487 
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121-4 


Additional Indications 


NONE 


121-5 


Designated States for Which 
Indications are Made 


all designated States 


121-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


122 

122-1 
122-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
9 


122-3 

122-3-1 

122-3-2 

122-3-3 
122-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia tUllu~Z4uyunitea otates oi 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-484 


122-4 


Additional Indications 


NONE 


122-5 


Designated States for Which 
Indications are Made 


all designated States 


122-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


123 

123-1 
123-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


101 
10 


123-3 

123-3-1 
123-3-2 

123-3-3 
123-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia zuiiu -ztusuinuea oudutit* oi 
America 

17 August 1999 (17.08.1999) 
ATCC PTA-546 


123-4 


Additional Indications 


NONE 




naelnnatari Cfatac fnr UUhlrh 

uesiynacca oiaico lor ■ w i ii uh 
Indications are Made 


all designated states 


123-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


124 

124-1 
124-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
11 
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124-3 

124-3-1 
124-3-2 



124-3-3 
124-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United-States of 
America 

10 August 1999 (10.08.1999) 

ATCC PTA-515 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 



NONE 



125-1 
125-2 



The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



101 
12 



125-3 
125-3-1 

125-3-2 



125-3-3 
125-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

19 October 1999 (19.10.1999) 
ATCC PTA-861 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



126-1 
126-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
13 



126-3 

126-3-1 

126-3-2 



126-3-3 
126-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22 09United States of 
America 

10 August 1999 (10.08.1999) 
ATCC PTA-518 



Additional Indications 



NONE 



126-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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127 
127r1 

127-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 


101 
14 


127-3 
127-3-1 

127-3-2 

127-3-3 
127-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-220 y United states or 
America 

10 August 1999 (10.08.1999) 
ATCC PTA-512 


127-4 


Additional Indications 


NONE 


127-5 


Designated States for Which 
indications are Made 


all designated States 


127-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


128 

128-1 
128-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
15 


128-3 
128-3-1 

128-3-2 

128-3-3 
128-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 August 1999 (03.08.1999) 
ATCC PTA-489 


128-4 


Additional Indications 


NONE 


128-5 


Designated States for Which 
Indications are Made 


all designated States 


128-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


129 

129-1 
129-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 
16 


129-3 
129-3-1 

129-3-2 

129-3-3 
129-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

31 August 1999 (31.08.1999) 
ATCC PTA-614 


129-4 


Additional Indications 


NONE 


129-5 


Designated States for Which 
Indications are Made 


all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



130 



130-1 
130-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



101 
17 



130-3 

130-3-1 

130-3-2 



130-3-3 
130-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 November 1999 (16.11.1999) 
ATCC PTA-957 



Additional Indications 



NONE 



130-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 



NONE 



131-1 
131-2 



The indications made below relate to 
the deposited microorganism{s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
18 



131-3 

131-3-1 

131-3-2 



131-3-3 
131-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

05 October 1999 (05.10.1999) 
ATCC PTA-819 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



132 



132-1 
132-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 
line 



101 
19 



132-3 

132-3-1 

132-3-2 



132-3-3 
132-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

18 September 1997 (18.09.1997) 
ATCC 209280 
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132-4 


Additional Indications 


NONE 


132*5 


Designated States for Which 
indications are maoe 


all designated States 


132-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 




133 
133-1 


The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 


133-2 


line 


20 


133-3 


Identification of Deposit 




133-3-1 


Name of depositary institution 


American Type Culture Collection 


133-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209unitea States of 
America 


133-3-3 


Date of deposit 


14 April 1998 (14.04.1998) 


133-3-4 


Accession Number 


ATCC 209772 


133-4 


Additional Indications 


NONE 


133-5 


Designated States for Which 
Indications are Made 


all designated States 


133-6 


Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 


NUn£ 


134 

134-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 


134-2 


line 


21 


134-3 


Identification of Deposit 




134-3-1 


Name of depositary institution 


American Type Culture Collection 


134-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 2011Q-2209Unitea States or 
America 


134-3-3 


Date of deposit 


16 October 1997 (16.10.1997) 


134-3-4 


Accession Number 


ATCC 209375 


134-4 


Additional Indications 


NONE 


134-5 


Designated states for wnicn 
Indications are Made 


all designated States 


134-6 


Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 


NONE 


135 
135-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


101 


135-2 


line 


22 
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135-3 

135-3-1 

135-3-2 



135-3-3 
135-3^ 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 September 1997 (23.09.1997) 
ATCC 209296 



Additional Indications 



NONE 



135-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



136-1 
136-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
23 



136-3 

136-3-1 
136-3-2 



136-3-3 
136-34 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

18 September 1997 (18.09.1997) 
ATCC 209279 



136-4 



Additional Indications 



NONE 



136-5 



Designated States for Which 
Indications are Made 



all designated States 



136-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



137-1 
137-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
24 



137-3 

137-3-1 

137-3-2 



137-3-3 
137-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

05 March 1998 (05.03.1998) 
ATCC 209653 



Additional Indications 



NONE 



137.5 



Designated States for Which 
Indications are Made 



all designated States 



137-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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138 


The indications made below relate to 

lilt? uu^A/aiiuU UHtiuurydMii>in|b| ur 

other biological material referred to in 
the description on: 








138-1 


page 


101 






138-2 


line 


25 






138-3 


Identification of Deposit 








138-3-1 


Name of depositary institution 


American Type Culture 


Collection 




138-3-2 


Address of depositary institution 


10801 University Blvd. 


, Manassas 








Virginia 20110-2209United States 


of 






America 






138-3-3 


Date of deposit 


16 October 1997 (16.10.1997) 




138-3-4 


Accession Number 


ATCC 209385 






138-4 


Additional Indications 


NONE 


138-5 


Designated States for Which 
Indications are Made 


all designated States 


138-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 






139 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 








139-1 


page 


101 






139-2 


line 


26 






139-3 


Identification of Deposit 








139-3-1 


Name of depositary institution 


American Type Culture 


Collection 




139-3-2 


Address of depositary institution 


10801 University Blvd. 


, Manassas 








Virginia 20110-2209United States 


of 






America 






139-3-3 


Date of deposit 


16 September 1997 (16. 


09.1997) 




139-3-4 


Accession Number 


ATCC 209261 






139-4 


Additional Indications 


NONE 


139-5 


Designated States for Which 
Indications are Made 


all designated States 


139-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 






140 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 








140-1 


page 


101 






140-2 


line 


27 






140-3 


Identification of Deposit 








140-3-1 


Name of depositary institution 


American Type Culture 


Collection 




140-3-2 


Address of depositary institution 


10801 University Blvd. 


, Manassas , 








Virginia 20110-2209United States 


of 






America 






140-3-3 


Date of deposit 


16 October 1997 (16.10 


.1997) 




140-3-4 


Accession Number 


ATCC 209384 






140-4 


Additional Indications 


NONE 


140-5 


Designated States for Which 
Indications are Made 


all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



141-1 
141-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
28 



141-3 

141-3-1 

141-3-2 



141-3-3 
141-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209258 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 



142-1 
142-2 



101 
29 



142-3 

142-3-1 
142-3-2 



142-3-3 
142-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209257 



Additional Indications 



NONE 



142-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



143-1 
143-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



101 
30 



143-3 

143-3-1 

143-3-2 



143-3-3 
143-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

30 May 1997 (30.05.1997) 

ATCC 209087 
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143-4 


Additional Indications 


NONE 


143-5 


Designated States for Which 
Indications are Made 


all designated States 


143-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


144 

144-1 
144-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


101 
31 


144-3 
144-3-1 

144-3-2 

144-3-3 
144-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209Unitea States or 
America . 

16 October 1997 (16.10.1997) 
ATCC 209381 


14*4 


Additional Indications 


NONE 


144-5 


Designated States for Which 
Indications are Made 


all designated States 


144-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


145 

145-1 
145-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
32 


145-3 

145-3-1 
145-3-2 

145-3-3 
145-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209Umtea states or 
America 

16 September 1997 (16.09.1997) 
ATCC 209262 


145-4 


Additional Indications 


NONE 


145-5 


Designated States for Which 
Indications are Made 


all designated States 


145-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


146 

146-1 
146-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


101 
33 
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146-3 
146-3-1 



146-3-3 
146-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

28 October 1997 (28.10.1997) 
ATCC 209420 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



147-1 
147-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
34 



147-3 
147-3-1 

147-3-2 



147-3-3 
147-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209256 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



148-1 
148-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 



101 
35 



148-3 

148-3-1 

148-3-2 



148-3-3 
148-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209251 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



148-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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149-1 
149-2 



The indications made below relate to 
the deposited microorganism's) or 
other biological material referred to in 
the description on: 
page 
line 



101 
36 



149-3 

149-3-1 

149-3-2 



149-3-3 
149-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209263 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



150-1 
150-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
37 



150-3 
150-3-1 



150-3-3 
150-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209264 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



151-1 
151-2 



The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



101 
38 



151-3 

151-3-1 

151-3-2 



151-3-3 
151-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 October 1997 (16.10.1997) 
ATCC 209376 



Additional Indications 



NONE 



151-5 



Designated States for Which 
Indications are Made 



all designated States 



190 



WO 01/40466 




POYUS00/32678 



PCT 



P3330R1 



Original (for SUBMISSION) - printed on 01.12.2000 02:57:35 PM 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



152 



152-1 
152-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
39 



152-3 

152-3-1 
152-3-2 



152-3-3 
152-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

17 October 1997 (17.10.1997) 
ATCC 209391 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



153-1 
153-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
40 



153-3 
153-3-1 

153-3-2 



153-3-3 
153-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

28 October 1997 (28.10.1997) 
ATCC 209417 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



153-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



154 



154-1 
154-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



101 
41 



154-3 
154-3-1 



154-3-3 
154-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209253 
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154-4 



Additional Indications 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



155 



155-1 
155-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
42 



155-3 

155-3-1 



155-3-3 
155-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 May 1998 (12.05.1998) 
ATCC 209855 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



156-1 
156-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
43 



156-3 

156-3-1 



156-3-3 
156-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

10 December 1997 (10.12.1997) 
ATCC 209526 



Additional Indications 



NONE 



156-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 



NONE 



157-1 
157-2 



The indications made below relate to 

the deposited mtcroorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 



101 
44 
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157-3 
157-3-1 

157-3-2 



157-3-3 
157-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209252 



Additional Indications 



NONE 



157-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



158-1 
158-2 



The indications made below relate to 
the deposited microorgantsm(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
45 



158-3 

158-3-1 

158-3-2 



158-3-3 
158-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801. University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 October 1997 (16.10.1997) 
ATCC 209374 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



159-1 
159-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
46 



159-3 

159-3-1 
159-3-2 



159-3-3 
159-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

10 December 1997 (10.12.1997) 
ATCC 209528 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



159-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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160-1 
150-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

tine 



101 
47 



160-3 

160-3-1 
160-3-2 



160-3-3 
160-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 September 1997 (16.09.1997) 
ATCC 209265 



Additional Indications 



NONE 



Designated States for Which 
Indications are A 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



161-1 
161-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 



101 
48 



161-3 

161-3-1 

161-3-2 



161-3-3 
161-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110 -22 09Uni ted States of 
America 

17 October 1997 (17.10.1997) 
ATCC 209396 . 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



162-1 
162-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to In 

the description on: 

page 

line 



101 
49 



162-3 

162-3-1 

162-3-2 



162-3-3 
162-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

18 August 1997 (18.08.1997) 
ATCC 209201 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 
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Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 



NONE 



163-1 
163-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
50 



163-3 
163-3-1 

163-3-2 



163-3-3 
163-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

28 October 1997 (28.10.1997) 
ATCC 209416 



163-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 



NONE 



164 



164-1 
164-2 



The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
51 



164-3 

164-3-1 

164-3-2 



164-3-3 
164-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

17 October 1997 (17.10.1997) 
ATCC 209403 



Additional Indications 



NONE 



164-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



165-1 
165-2 



The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to In 
the description on: 
page 



101 
52 



165-3 

165-3-1 

165-3-2 



165-3-3 
165-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

28 October 1997 (28.10.1997) 
ATCC 209419 
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Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



166-1 
166-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
tine 



101 

53 



166-3 

166-3-1 

166-3-2 



166-3-3 
165-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

17 October 1997 (17.10.1997) 
ATCC 209402 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



167-1 
167-2 



The indications made below relate to 
the deposited mlcroorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



101 
54 



167-3 

167-3-1 

167-3-2 



167-3-3 
167-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 October 1997 (16.10.1997) 
ATCC 209378 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



168-1 
168-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 



101 
55 
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168-3 
168-3-1 

168-3-2 

168-3-3 
168-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

21 November 1997 (21.11.1997) 
ATCC 209489 


168-4 


Additional Indications 


NONE 


168-5 


Designated States for Which 
Indications are Made 


all designated States 


168-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


169 

169-1 
169-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


102 
2 


169-3 

169-3-1 

169-3-2 

169-3-3 
169-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

17 October 1997 (17.10.1997) 
ATCC 209401 


169-4 


Additional Indications 


NONE 


169-5 


Designated States for Which 
Indications are Made 


all designated States 


169-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


170 

170-1 
170-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


102 

3 


170-3 

170-3-1 

170-3-2 

170-3-3 
170-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

17 October 1997 (17.10.1997) 
ATCC 209397 


170-4 


Additional Indications 


NONE 


170-5 


Designated States for Which 
Indications are Made 


all designated States 


170-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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171 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




.171-1 


page 


102 


171-2 


line 


4 


171-3 


Identification of Deposit 




171-3-1 


Name of depositary institution 


American Type Culture Collection 


171-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


171-3-3 


Date of deposit 


17 October 1997 (17.10.1997) 


171-3-4 


Accession Number 


ATCC 209389 


171-4 


Additional Indications 


NONE 


171-5 


Designated States for Which 
Indications are Made 


all designated States 


171-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


172 


The indications made below relate to 
the deposited microorganism(s) or 

nthar hinlnniral matorial rofarreri tr% in 

the description on: 




172-1 


page 


102 


172-2 


line 


5 


172-3 


Identification of Deposit 




172-3-1 


Name of depositary institution 


American Type Culture Collection 


172-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


172-3-3 


Date of deposit 


07 November 1997 (07.11.1997) 


172-3-4 


Accession Number 


ATCC 209438 


172-4 


Additional Indications 


NONE 


172-5 


Designated States for Which 
Indications are Made 


all designated States 


172-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


173 
173-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 


173-2 


line 


6 


173-3 


Identification of Deposit 




173-3-1 


Name of depositary institution 


American Type Culture Collection 


173-3-2 


Address of depositary institution . 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


173-3-3 


Date of deposit 


21 November 1997 (21.11.1997) 


173-3-4 


Accession Number 


ATCC 209492 


173-4 


Additional Indications 


NONE 


173-5 


Designated States for Which 
Indications are Made 


all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



174-1 
174-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
7 



174-3 
174-3-1 

174-3-2 



174-3-3 
174-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

17 October 1997 (17.10.1997) 
ATCC 209388 



Additional Indications 



NONE 



174-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 



NONE 



175 



175-1 
175-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
8 



175-3 

175-3-1 



175-3-3 
175-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

07 November 1997 (07.11.1997) 
ATCC 209432 



175-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



175-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



176 



176-1 
176-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 



102 
9 



176-3 

176-3-1 

176-3-2 



176-3-3 
176-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

07 November 1997 (07.11.1997) 
ATCC 209439 
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176-4 


Additional Indications 


NONE 


176-5 


Designated States for Which 
inatcauons are maae 


all designated States 


176-6 


Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 


NONE 




177 
177-1 


The indications made below relate to 
the deposited microorganism(s) or 

the description on: 
page 


102 




177-2 


line 


10 




177-3 

177-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 




177-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States 
America 


of 


177-3-3 


Date of deposit 


07 November 1997 (07.11.1997) 




177-3-4 


Accession Number 


ATCC 209433 




177-4 


Additional Indications 


NONE 


177-5 


Designated States for Which 
Indications are Made 


all designated States 


177-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 




178 
178-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 




178-2 


line 


11 




178-3 

178-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 




178-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States 
America 


of 


178-3-3 
178-3-4 


Date of deposit 
Accession Number 


OS February 1998 (05.02.1998) 
ATCC 209618 




178-4 


Additional Indications 


NONE 


178-5 


Designated States for Which 
Indications are Made 


all designated States 


178-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 




179 
179-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


102 




179-2 


line 


12 
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P3330R1 



179-3 
179-3-1 

179-3-2 



179-3-3 
179-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

21 November 1997 (21.11.1997) 
ATCC 209484 



179-4 



Additional Indications 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



180-1 
180-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
13 



180-3 

180-3-1 

180-3-2 



180-3-3 
180-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

21 November 1997 (21.11.1997) 
ATCC 209487 



Additional Indications 



NONE 



180-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 



181-1 
181-2 



102 
14 



181-3 
181-3-1 

181-3-2 



181-3-3 
181-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

07 November 1997 (07.11.1997) 
ATCC 209434 



181-4 



Additional Indications 



NONE 



181-5 



Designated States for Which 
indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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182 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




182-1 


page 


102 


182-2 


line 


15 


182-3 


identification of Deposit 




182-3-1 


Name of depositary institution 


American Type Culture Collection 


182-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


182-3-3 


Date of deposit 


26 March 1998 (26.03.1998) 


182-3-4 


Accession Number 


ATCC 209704 


182-4 


Additional Indications 


NONE 


182-5 


Designated States for Which 
Indications are Made 


all designated States 


182-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


183 

183-1 


The indications made below relate to 
the deposited microorganism(s) or 
otner Dioiogicai material reierreo to in 
the description on: 
page 


102 


183-2 


line 


16 


183-3 


Identification of Deposit 




183-3-1 


Name of depositary institution 


American Type Culture Collection 


183-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


183-3-3 


Date of deposit 


28 April 1998 (28.04.1998) 


183-3-4 


Accession Number 


ATCC 209808 


183-4 


Additional Indications 


NONE 


183-5 


Designated States for Which 
Indications are Made 


all designated States 


183-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


184 


The indications made below relate to 
the deposited microorganism(s) or 

nthor Hinlrifitrat m atari a 1 raforwri trt in 

the description on: 




184-1 


page 


102 


184-2 


line 


17 


184-3 


Identification of Deposit 




184-3-1 


Name of depositary institution 


American Type Culture Collection 


184-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


164-3-3 


Date of deposit 


06 May 1998 (06.05.1998) 


184-3-4 


Accession Number 


ATCC 209847 


184-4 


Additional Indications 


NONE 


184-5 


Designated States for Which 
Indications are Made 


all designated States 
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184-6 



Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 



NONE 



185-1 
185-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
18 



185-3 

185-3-1 

185-3-2 



185-3-3 
185-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

05 February 1998 (05.02.1998) 
ATCC 209616 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



186 



186-1 
186-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
19 



186-3 

186-3-1 
186-3-2 



186-3-3 
186XM 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

05 February 1998 (05.02.1998) 
ATCC 209619 



Additional Indications 



NONE 



186-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



187 



187-1 
187-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 



102 
20 



187-3 

187-3-1 
187-3-2 



187-3-3 
187-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22 09Uni ted States of 
America 

11 August 1998 (11.08.1998) 
ATCC 203109 
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Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



187-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



188-1 
188-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
21 



188-3 

188-3-1 
188-3-2 



188-3-3 
188-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

31 March 1998 (31.03.1998) 
ATCC 209715 



Additional indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



189-1 
189-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
22 



189-3 

189-3-1 

189-3-2 



189-3-3 
189-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

11 March 1998 (11.03.1998) 

ATCC 209669 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



190-1 
190-2 



The indications made below relate to 

the deposited microorganism's) or 

other biological material referred to in 

the description on: 

page 

line 



102 
23 



204 



WO 01/40466 



PCT/USOO/32678 



PCT 



P3330R1 



Original (for SUBMISSION) - printed on 01.12.2000 02:57:35 PM 



190-3 

190-3-1 

190-3-2 



190-3-3 
190-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 June 1998 (23.06.1998) 
ATCC 203002 



Additional Indications 



NONE 



190-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



191-1 
191-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
24 



191-3 

191-3-1 

191-3-2 



191-3-3 
191-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

26 March 1998 (26.03.1998) 
ATCC 209705 



Additional Indications 



191-5 



Designated States for Which 
Indications are Made 



all designated States 



191-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



192-1 
192-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



102 
25 



192-3 
192-3-1 

192-3-2 



192-3-3 
192-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

16 June 1998 (16.06.1998) 
ATCC 209981 



Additional Indications 



NONE 



192-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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193-1 
193-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 
line 



102 
26 



193-3 
193-3-1 



193-3-3 
193-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110~2209United States of 
America 

07 April 1998 (07.04.1998) 
ATCC 209749 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



194-1 
194-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
27 



194-3 

194-3-1 

194-3-2 



194-3-3 
194-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 May 1998 (12.05.1998) 
ATCC 209859 



Additional Indications 



NONE 



194-5 



Designated States for Which 
indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



195-1 
195-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
28 



195-3 

195-3-1 



195-3-3 
195-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

06 May 1998 (06.05.1998) 
ATCC 209845 



Additional Indications 



NONE 



195-5 



Designated States for Which 
Indications are Made 



all designated States 
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Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 



NONE 



196-1 
196-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
29 



196-3 
196-3-1 

196-3-2 



196-3-3 
196-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

07 April 1998 (07.04.1998) 
ATCC 209748 



Additional Indications 



NONE 



196-5 



Designated States for Which 
Indications are Made 



all designated States 



196-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



197 



197-1 
197-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
30 



197-3 
197-3-1 

197-3-2 



197-3-3 
197-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

11 August 1998 (11.08.1998) 
ATCC 203107 



Additional Indications 



NONE 



197-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



198-1 
198-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
31 



198-3 

198^3-1 

198-3-2 



198-3-3 
198-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 April 1998 (23.04.1998) 
ATCC 209801 
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Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



198-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



199-1 
199-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



102 
32 



199-3 

199-3-1 

199-3-2 



199-3-3 
199-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 June 1998 (09.06.1998) 
ATCC 209948 



Additional Indications 



NONE 



199-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



200-1 
200-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



102 
33 



200-3 

200-3-1 

200-3-2 



200-3-3 
200-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 May 1998 (20.05.1998) 
ATCC 209883 



Additional Indications 



NONE 



200-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



201-1 
201-2 



The indications made below relate to 
the deposited microorganism (s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
34 
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201-3 

201-3-1 

201-3-2 



201-3-3 
201-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

01 July 1998 (01.07.1998) 
ATCC 203049 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



201-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



202-1 
202-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
35 



202-3 
202-3-1 

202-3-2 



202-3-3 
202-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

06 May 1998 (06.05.1998) 
ATCC 209846 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



203-1 
203-2 



The indications made below relate to 
the deposited microorgantsm(s) or 
other biological material referred to in 
the description on: 
page 



102 
36 



203-3 

203-3-1 

203-3-2 



203-3-3 
203-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 May 1998 (12.05.1998) 
ATCC 209857 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



203-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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204 

204-1 
204-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


102 
37 


204-3 
204-3-1 

204-3-2 

204-3-3 
204-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Tvoe Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

14 May 1998 (14.05.1998) 
ATCC 209864 


204-4 


Additional Indications 


NONE 


204-5 


Designated States for Which 
Indications are Made 


all designated States 


204-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


205 

205-1 
205-2 


The indications made below relate to 

the deposited microorganism (s) or 

other biological material referred to in 

the description on: 

page 

tine 


102 
38 


205-3 

205-3-1 

205-3-2 

205-3-3 
205-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


|XTHfr? J7 JX C a. 1 1 ^Ypw \*» \A J» \«*w^^»vW 

10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

20 May 1998 (20.05.1998) 
ATCC 209880 


205-4 


Additional Indications 


NONE 


205-5 


Designated States for Which _ 
Indications are Made 


all designated States 


205-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


206 

206-1 
206-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


102 
39 


206-3 

206-3-1 

206-3-2 

206-3-3 
206-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

14 May 1998 (14.05.1998) 
ATCC 209869 


206-4 


Additional Indications 


NONE 


206-5 


Designated States for Which 
Indications are Made 


all designated States 
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206-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



207-1 
207-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
40 



207-3 
207-3-1 



207-3-3 
207-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-22 09Uni ted States of 
America 

09 June 1998 (09.06.1998) 
ATCC 209950 



Additional indications 



NONE 



207-5 



Designated States for Which 
Indications are Made 



all designated States 



207-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



208-1 
208-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
41 



208-3 

208-3-1 

208-3-2 



208-3-3 
208-3-4 



identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 June 1998 (23.06.1998) 
ATCC 203008 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



208-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



209-1 
209-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



102 
42 



209-3 

209-3-1 

209-3-2 



209-3-3 
209-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 June 1998 (23.06.1998) 

ATCC 203014 
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209-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



210-1 
210-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



102 
43 



210-3 
210-3-1 

210-3-2 



210-3-3 
210-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

11 August 1998 (11.08.1998) 
ATCC 203110 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



211-1 
211-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
44 



211-3 

211-3-1 
211-3-2 



211-3-3 
211-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

23 June 1998 (23.06.1998) 
ATCC 203009 



211-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



211-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



212-1 
212-2 



The indications made below relate to 

the deposited mlcroorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 



102 
45 
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212-3 
212-3-1 

212-3-2 



212-3-3 
212-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 June 1998 (09.06.1998) 
ATCC 209961 



Additional Indications 



NONE 



212-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



213-1 
213-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
46 



213-3 

213-3-1 

213-3-2 



213-3-3 
213-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 June 1998 (09.06.1998) 
ATCC 209962 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



214-1 
214-2 



The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 
page 

line 



102 
47 



214-3 

214-3-1 
214-3-2 



214-3-3 
214-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

14 May 1998 (14.05.1998) 
ATCC 209866 



214-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



213 



WO 01/40466 



PCT7US00/32678 



PCT P3330R1 
Original (for SUBMISSION) - printed on 01.12.2000 02:57:35 PM 



215 

215-1 
215-2 


The Indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


102 
48 


215-3 

215-3-1 
215-3-2 

215-3-3 
215-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

25 August 1998 (25.08.1998) 
ATCC 203157 


215-4 


Additional Indications 


NONE 


215-5 


Designated States for Which 

iiiuiwciuuiTo ore ivicjut? 


all designated States 


215-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


216 

216-1 
216-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line- 


102 
49 


216-3 

216-3-1 

216-3-2 

216-3-3 
216-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

11 August 1998 (11.08.1998) 
ATCC 203106 


216-4 


Additional Indications 


NONE 


216-5 


Designated States for Which 
Indicdtions 3r$ Mddc 


all designated States 


216-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


217 

217-1 
217-2 


The indications made below relate to 
the deposited mtcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


102 
50 


217-3 
217-3-1 

217-3-2 

217-3-3 
217-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 June 1998 (09.06.1998) 
ATCC 209945 


217-4 


Additional Indications 


NONE 


217-5 


Designated States for Which 
Indications are Made 


all designated States 
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Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



218 



218-1 
218-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



102 
51 



218-3 
218-3-1 

218-3-2 



218-3-3 
218-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 June 1998 (16.06.1998) 
ATCC 209989 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 



NONE 



219-1 
219-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



102 
52 



219-3 

219-3-1 
219-3-2 



219-3-3 
219-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

11 August 1998 (11.08.1998) 
ATCC 203108 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



220-1 
220-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



102 
53 



220-3 

220-3-1 
220-3-2 



220-3-3 
220-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

11 August 1998 (11.08.1998) 
ATCC 203111 



215 



WO 01/40466 



PCT/US00/32678 



PCT P3330R1 
Original {for SUBMISSION) - printed on 01.12.2000 02:57:35 PM 



220-4 


Additional Indications 


NONE 


220-5 


Designated States for Which 
Indications are Made 


all designated States 


220-6 


Separate Furnishing of Indications 

i Fine liiumaiioiio win oc £>uuiiiiueu iu 

the International Bureau later 


NUMfi 


221 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




221-1 


page 


102 


221-2 


line 


54 


221-3 


Identification of Deposit 




221-3-1 


Name of depositary institution 


American Type Culture Collection 


221-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


221-3-3 


Date of deposit 


20 October 1998 (20.10.1998) 


221-3-4 


Accession Number 


ATCC 203359 


221-4 


Additional Indications 


NONE 


221-5 


Designated States for Which 
Indications are Made 


all designated States 


— 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


222 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




222-1 


page 


102 


222-2 


line 


55 


222-3 


Identification of Deposit 




222-3-1 


Name of depositary institution 


American Type Culture Collection 


222-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-220 9Uni ted States of 
America 


222-3-3 


Date of deposit 


16 June 1998 (16.06.1998) 


222-3-4 


Accession Number 


ATCC 209988 


222-4 


Additional Indications 


NONE 


222-5 


Designated States for Which 
Indications are Made 


all designated States 


222-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


223 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 




223-1 


page 


103 


223-2 


line 


2 
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223-3 

223-3-1 

223-3-2 



223-3-3 
223-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

16 June 1998 (16.06.1998) 
ATCC 209978 



Additional Indications 



NONE 



223-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



224-1 
224-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



103 
3 



224-3 

224-3-1 

224-3-2 



224-3-3 
224-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

04 August 1998 (04.08.1998) 
ATCC 203098 



Additional Indications 



NONE 



224-5 



Designated States for Which 
Indications are Made 



all designated States 



224-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



225-1 
225-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 



103 
4 



225-3 

225-3-1 

225-3-2 



225-3-3 
225-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

16 June 1998 (16.06.1998) 
ATCC 209980 



Additional Indications 



NONE 



225-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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226 

226-1 
226-2 


The Indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


103 
5 


226-3 
226-3-1 

226-3-2 

226-3-3 
226-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 August 1998 (04.08.1998) 
ATCC 203091 


226-4 


Additional Indications 


NONE 


226-5 


Designated States for Which 
inaications are nnaoe 


all designated States 


226-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


227 

227-1 
227-2 


The indications made below relate to 

the deposited mlcroorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


103 
6 


227-3 
227-3-1 

227-3-2 

227-3-3 
227-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 August 1998 (04.08.1998) 
ATCC 203090 


227-4 


Additional Indications 


NONE 


227-5 


Designated States for Which 
Indications are Made 


all designated States 


227-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


228 

228-1 
228-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to In 

the description on: 

page 

line 


103 
7 


228-3 

228-3-1 

228-3-2 

228-3-3 
228-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 August 1998 (04.08.1998) 
ATCC 203092 


228-4 


Additional Indications 


NONE 


228-5 


Designated States for Which 
Indications are Made 


all designated States 
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228-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



229 



229-1 
229-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



103 
8 



229-3 

229-3-1 

229-3-2 



229-3-3 
229-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

10 November 1998 (10.11.1998) 
ATCC 203452 



Additional Indications 



229-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



230 



230-1 
230-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



103 
9 



230-3 

230-3-1 



230-3-3 
230-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20 110-220 9Uni ted States of 
America 

01 September 1998 (01.09.1998) 
ATCC 203173 



230-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



230-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 



NONE 



231 



231-1 
231-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



103 
10 



231-3 
231-3-1 

231-3-2 



231-3-3 
231-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

17 November 1998 (17.11.1998) 
ATCC 203464 
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231-4 


Additional Indications 


NONE 


231-5 


Designated States for Which 

InHit-atinne aro Mario 
inuibduuus are in due 


all designated States 


231-6 


Cpnaratp Furnl<;hina of Indications 

tfV^MIolQ '11111191111111 Ul IIIUIWOUUII9 

These indications will be submitted to 
the International Bureau later 


NONE 


232 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




232-1 


page 


103 


232-2 


line 


11 


232-3 


Identification of Deposit 




232-3-1 


Name of depositary institution 


American Type Culture Collection 


232-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-220 9Uni ted States of 
America 


232-3-3 


Date of deposit 


18 August 1998 (18.08.1998) 


232-3-4 


Accession Number 


ATCC 203132 


232-4 


Additional Indications 


NONE 


232-5 


Designated States for Which 
indications are inaae 


all designated States 


— 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


233 
233-1 


The indications made below relate to 
the deposited microorganism (s) or 
other biological material referred to in 
the description on: 
page 


103 


233-2 


line 


12 


233-3 


Identification of Deposit 




233-3-1 


Name of depositary institution 


American Type Culture Collection 


233-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


233-3-3 


Date of deposit 


09 September 1998 (09.09.1998) 


233-3-4 


Accession Number 


ATCC 203254 


233-4 


Additional Indications 


NONE 


233-5 


Designated States for Which 
Indications are Made 


all designated States 


233-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


234 . 
234-1 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 


103 


234-2 


line 


13 
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234-3 
234-3-1 

234-3-2 



234-3-3 
234-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 October 1998 (20.10.1998) 
ATCC 203358 



234-4 



Additional Indications 



NONE 



234-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



235-1 
235-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



103 
14 



235-3 
235-3-1 

235-3-2 



235-3-3 
235-3-4 



identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 August 1998 (04.08.1998) 
ATCC 203093 



235-4 



Additional Indications 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



236-1 
236-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



103 
15 



236-3 

236-3-1 

236-3-2 



236-3-3 
236-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 November 1998 (03.11.1998) 
ATCC 203457 



Additional Indications 



NONE 



236-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 
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237 



237-1 
237-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

tine 



103 
16 



237-3 

237-3-1 

237-3-2 



237-3-3 
237-3-* 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 September 1998 (09.09.1998) 

ATCC 203241 



237-4 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



238 



238-1 
238-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



103 
17 



238-3 
238-3-1 



238-3-3 
238-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 September 1998 (09.09.1998) 
ATCC 203249 



Additional Indications 



Designated States for Which 
Indications are Made 



all designated States 



238-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



239 



239-1 
239-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



103 
18 



239-3 

239-3-1 

239-3-2 



239-3-3 
239-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 September 1998 (09.09.1998) 

ATCC 203250 



Additional Indications 



Designated States for Which 
Indications are Made 



all designated States 
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239-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


240 

240-1 
240-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


103 
19 


240-3 

240-3-1 
240-3-2 

240-3-3 
240-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit ■ 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-220 9United States of 
America 

18 August 1998 (18.08.1998) 
ATCC 203131 


240-4 


Additional Indications 


NONE 


240-5 


Designated States for Which 
Indications are Made 


all designated States 


240-6 


Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 


NONE 


241 

241-1 
241-2 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
20 


241-3 

241-3-1 
241-3-2 

241-3-3 
241-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

15 September 1998 (15.09.1998) 
ATCC 203223 


241-4 


Additional Indications 


NONE 


241-5 


Designated States for Which 
Indications are Made 


all designated States 


241-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


242 

242-1 
242-2 


The indications made below relate to 
the deposited micro organism(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
21 


242-3 

242-3-1 

242-3-2 

242-3-3 
242-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

15 September 1998 (15.09.1998) 
ATCC 203233 
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Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



242-6 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



243-1 
243-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to In 
the description on: 
page 
line 



103 
22 



243-3 
243-3-1 

243-3-2 



243-3-3 
243-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

09 September 1998 (09.09.1998) 
ATCC 203252 



Additional Indications 



NONE 



Designated States for Which 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



244 



244-1 
244-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 



103 
23 



244-3 

244-3-1 

244-3-2 



244-3-3 
244-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection: 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

17 November 1998 (17.11.1998) 
ATCC 203476 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



245-1 
245-2 



The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to ir 

the description on: 

page 

line 



103 
24 



224 



WO 01/40466 



PCT/US00/32678 



P3330R1 

Original (for SUBMISSION) - printed on 01.12.2000 02:57:35 PM 



245-3 
245-3-1 

245-3-2 

245-3-3 
245-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

04 August 1998 (04.08.1998) 
ATCC 203094 


245-4 


Additional Indications 


NONE 


245-5 


Designated States for Which 
Indications are Made 


all designated States 


245-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


246 

246-1 
246-2 


The indications made below relate to 

the deposited microorganism's) or 

other biological material referred to in 

the description on: 

page 

line 


103 
25 


246-3 

246-3-1 

246-3-2 

246-3-3 
246-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

15 September 1998 (15.09.1998) 
ATCC 203235 


246-4 


Additional Indications 


NONE 


246-5 


Designated States for Which 
Indications are Made 


all designated States 


246-6 


Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 


NONE 


247 

247-1 
247-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


103 
26 


247-3 

247-3-1 

247-3-2 

247-3-3 
247-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 September 1998 (22.09.1998) 
ATCC 203267 


247-4 


Additional Indications 


NONE 


247-5 


Designated States for Which 
Indications are Made 


all designated States 


247-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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248 


The indications made below relate to 
the deposited microorganism(s) or 

nthor Hi rtlfv fitful material roforroH tf\ in 

the description on: 




248-1 


page 


103 


248-2 


line 


27 


248-3 


Identification of Deposit 




248-3-1 


Name of depositary institution 


American Type Culture Collection 


248-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


248-3-3 


Date of deposit 


22 September 1998 (22.09.1998) 


248-3-4 


Accession Number 


ATCC 203282 


248-4 


Additional Indications 


NONE 


248-5 


Designated States for Which 
Indications are Made 


all designated States 


248-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


249 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




249-1 


page 


103 


249-2 


line 


28 


249-3 


Identification of Deposit 




249-3-1 


Name of depositary institution 


American Type Culture Collection 


249-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


249-3-3 


Date of deposit 


09 February 1999 (09.02.1999) 


249-3-4 


Accession Number 


ATCC 203657 


249-4 


Additional Indications 


NONE 


249-5 


Designated States for Which 
Indications are Made 


all designated States 


249-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


250 

250-1 


The indications made below relate to 
the deposited microorganism(s) or 

Outer DHJIUyi*-dl IIIdlBlldl IVICHCU KJ III 

the description on: 
page 


103 


250-2 


line 


29 


250-3 


Identification of Deposit 




250-3-1 


Name of depositary institution 


American Type Culture Collection 


250-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


250-3-3 


Date of deposit 


22 September 1998 (22.09.1998) 


250-3-4 


Accession Number 


ATCC 203276 


250-4 


Additional Indications 


NONE 


250-5 


Designated States for Which 
Indications are Made 


all designated States 
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250-6 



Separate Furnishing of indications 

These indications will be submitted to 
the International Bureau later 



NONE 



251 



251-1 
251-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



103 
30 



251-3 

251-3-1 
251-3-2 



251-3-3 
251-3-4 



Identification of Deposit 
Name of depositary institution 
Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

25 August 1998 (25.08.1998) 
ATCC 203160 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



252-1 
252-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



103 

31 



252-3 

252-3-1 

252-3-2 



252-3-3 
252-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

18 August 1998 (18.08.1998) 
ATCC 203135 



Additional Indications 



NONE 



252-5 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



253-1 
253-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



103 
32 



253-3 

253-3-1 

253-3-2 



253-3-3 
253-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

03 November 1998 (03.11.1998) 
ATCC 203459 
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253-4 


Additional Indications 


NONE 


253-5 


Designated States for Which 

InHiratinnc aro Maria 
HiUllrdUUf 19 die maws 


all designated States 


253-6 


Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 


NONE 


254 

254-1 
254-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


103 

33 


254-3 

254-3-1 

254-3-2 

254-3-3 
254-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas r 
Virginia 20110-2209United States of 
America 

22 September 1998 (22.09.1998) 
ATCC 203270 


254-4 


Additional Indications 


NONE 


254-5 


Designated States for Which 
indications are maae 


all designated States 


254-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


255 

255-1 
255-2 


The indications made below relate to 
the deposited microorgantsm(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
34 


255-3 

255-3-1 
255-3-2 

255-3-3 
255-3^ 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

12 January 1999 (12.01.1999) 
ATCC 203573 


255-4 


Additional Indications 


NONE 


255-5 


Designated States for Which 
Indications are Marlp 


all designated States 


255-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


256 

256-1 
256-2 


The indications made below relate to 
the deposited mtcroorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
35 
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256-3 
256-3-1 

256-3-2 

256-3-3 
256-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

17 November 1998 (17.11.1998) 
ATCC 203477 


2564 


Additional Indications 


NONE 


256-5 


Designated States for Which 
Indications are Made 


all designated States 


256-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


257 

257-1 
257-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


103 
36 


257-3 
257-3-1 

257-3-2 

257-3-3 
257-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

06 October 1998 (06.10.1998) 
ATCC 203315 


257-4 


Additional Indications 


NONE 


257-5 


Designated States for Which 
Indications are Made 


all designated States 


257-6 


Separate Furnishing of Indications 

These' indications will be submitted to 
the International Bureau later 


NONE 


258 

258-1 
258-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


103 
37 


258-3 

258-3-1 
258-3-2 

258-3-3 
258-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

06 October 1998 (06.10.1998) 
ATCC 203313 


2584 


Additional Indications 


NONE 


258-5 


Designated States for Which 
Indications are Made 


all designated States 


258-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 
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259-1 
259-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



103 
38 



259-3 
259-3-1 

259-3-2 



259-3-3 
259-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

27 October 1998 (27.10.1998) 
ATCC 203407 



Additional Indications 



NONE 



Designated States for Which 
Indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



260-1 
260-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 
line 



103 
39 



260-3 
260-3-1 



260-3-3 
260-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 December 1998 (22.12.1998) 
ATCC 203553 



Additional Indications 



NONE 



Designated States for Which 
indications are Made 



all designated States 



Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 



NONE 



261-1 
261-2 



The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 
page 

line 



103 
40 



261-3 
261-3-1 



261-3-3 
261-3-4 



Identification of Deposit 
Name of depositary institution 

Address of depositary institution 



Date of deposit 
Accession Number 



American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

22 December 1998 (22.12.1998) 
ATCC 20354 9 



Additional Indications 



NONE 



261-5 



Designated States for Which 
Indications are Made 



all designated States 
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261-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


262 

262-1 
262-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


103 
41 


262-3 
262-3-1 

262-3-2 

262-3-3 
262-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

22 December 1998 (22.12.1998) 
ATCC 203550 


262-4 


Additional Indications 


NONE 


262-5 


Designated States for Which 
Indications are Made 


all designated States 


262-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


263 

263-1 
263-2 


The indications made below relate to 
the deposited microorgantsm(s) or 
other biological material referred to in 
the description on: 
page 

line 


103 
42 


263-3 

263-3-1 
263-3-2 

263-3-3 
263-3-4 


Identification of Deposit 
Name of depositary institution 

Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

08 June 1999 (08.06.1999) 
ATCC PTA-204 


263-4 


Additional Indications 


NONE 


263-5 


Designated States for Which 

InHiratinnc aro Mario 


all designated States 


263-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


264 

264-1 
264-2 


The indications made below relate to 

the deposited microorganism(s) or 

other biological material referred to in 

the description on: 

page 

line 


103 
43 


264-3 

264-3-1 

264-3-2 

264-3-3 
264-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


American Type Culture Collection 
10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 

29 October 1998 (29.10.1998) 
ATCC 203391 
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264-4 


Additional Indications 


NONE 


264-5 


Designated States for Which 
Indications are Made 


all designated States 


264-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


265 
265-1 


The indications made below relate to 
the deposited microorganism(s) or 

nthar hi/il/vnlral ma to rial mferrorl in in 
Diner Uli/IUy lUal lllalt?f Idl IcICiiCU IV III 

the description on: 
page 


103 


265-2 


tine 


44 


265-3 

265-3-1 


Identification of Deposit 
Name of depositary institution 


American Type Culture Collection 


265-3-2 


Address of depositary institution 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 


265-3-3 


Date of deposit 


23 March 1999 (23.03.1999) 


265-3-4 


Accession Number 


ATCC 203863 


265-4 


Additional Indications 


NONE 


265-5 


Designated States for Which 
Indications are Made 


all designated States 


265-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the International Bureau later 


NONE 


266 


The indications made below relate to 
the deposited microorganlsm(s) or 
other biological material referred to in 
the description on: 




266-1 


page 


103 


266-2 


line 


45 


266-3 


Identification of Deposit 




266-3-1 


Name of depositary institution 


American Type Culture Collection 


266-3-2 


Address of depositary institution 


10801 University Blvd. , Manassas, 
Virginia 20110-2209United States of 
America 


266-3-3 


Date of deposit 


09 March 1999 (09.03.1999) 


266-3-4 


Accession Number 


ATCC 203834 


266-4 


Additional Indications 


NONE 


266-5 


Designated States for Which 

inQlCdllun? ait? fYiaUe 


all designated States 


266-6 


Separate Furnishing of Indications 

These indications wilt be submitted to 
the International Bureau later 


NONE 


267 


The indications made below relate to 
the deposited microorganism(s) or 
other biological material referred to in 
the description on: 




267-1 


page 


103 


267-2 


line 


46 
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267-3 
267-3-1 

267-3-2 

267-3-3 
267-3-4 


Identification of Deposit 
Name of depositary institution 
Address of depositary institution 

Date of deposit 
Accession Number 


10801 University Blvd., Manassas, 
Virginia 20110-2209United States of 
America 

20 July 1999 (20.07.1999) 
ATCC PTA-382 


267-* 


Additional Indications 


NONE 


267-5 


Designated States for Which 
Indications are Made 


all designated States 


267-6 


Separate Furnishing of Indications 

These indications will be submitted to 
the international Bureau later 


NONE 


FOR RECEIVING OFFICE USE ONLY 


0-4 


This form was received with the 
international application: 
(yes or no) 




0-4-1 


Authorized officer 




FOR INTERNATIONAL BUREAU USE ONLY 


0-5 


This form was received by the 
international Bureau on: 




0-5-1 


Authorized officer 
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WHAT IS CLAIMED IS : 

1 . Isolated nucleic acid having at least 80 % nucleic acid sequence identity to a nucleotide sequence 
that encodes an amino acid sequence selected from the group consisting of the amino acid sequence shown in 
Figure 2 (SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 
10 (SEQ ID NO: 10), Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), 
5 Figure 18 (SEQ ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID 
NO:24), Figure 26 (SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ 
ID NO:32), Figure 34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 
(SEQ ID NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 
48 (SEQ ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), 

10 Figure 56 (SEQ ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID 
NO:62), Figure 64 (SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ 
ID NO:70), Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 
(SEQ ID NO:78), Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 
86 (SEQ ID NO:86). Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), 

15 Figure 94 (SEQ ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID 
NO: 100), Figure 102 (SEQ ID NO: 102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 
108 (SEQ ID NO:108), Figure 110 (SEQ ID NO:l 10), Figure 1 12 (SEQ ID NO:l 12), Figure 1 14 (SEQ ID 
NO:l 14), Figure 1 16 (SEQ ID NO:l 16), Figure 1 18 (SEQ ID NO: 1 18), Figure 120 (SEQ ID NO: 120), Figure 
122 (SEQ ID NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID 

20 NO:128), Figure 130 (SEQ ID NO:130), Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO: 134), Figure 
136 (SEQ ID NO:136), Figure 138 (SEQ ID NO:138), Figure 140 (SEQ ID NO:140), Figure 142 (SEQ ID 
NO: 142), Figure 144 (SEQ ID NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 
150 (SEQ ID NO.150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID 
NO: 156), Figure 158 (SEQ ID NO: 158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 

25 164 (SEQ ID N0:I64), Figure 166 (SEQ ID NO:166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID 
NO:170), Figure 172 (SEQ ID NO:172), Figure 174. (SEQ ID NO:174), Figure 176 (SEQ ID NO:176), Figure 
178 (SEQ ID NO:178), Figure 180 (SEQ ID NO:180), Figure 182 (SEQ ID NO:l82), Figure 184 (SEQ ID 
NO:184), Figure 186 (SEQ ID NO:186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 
192 (SEQ ID NO:192), Figure 194 (SEQ ID NO:194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID 

30 NO: 198), Figure 200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 
206 (SEQ ID NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID 
NO:212), Figure 214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 
220 (SEQ ID NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID 
NO:226), Figure 228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232). Figure 

35 234 (SEQ ID NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID 
NO:240), Figure 242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 
248 (SEQ ID NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID 
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NO:254), Figure 256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 
262 (SEQ ID NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID 
NO:268), Figure 270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 
276 (SEQ ID NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID 
NO:282), Figure 284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 
5 290 (SEQ ID NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID 
NO:296), Figure 298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 
304 (SEQ ID NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID 
NO:310), Figure 312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 
318 (SEQ ID NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID 

10 NO:324), Figure 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 
332 (SEQ ID NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID 
NO:338), Figure 340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 
346 (SEQ ID NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID 
NO:352), Figure 354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 

15 360 (SEQ ID NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID 
NO:366), Figure 368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 
374 (SEQ ID NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID 
NO:380) t Figure 382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 
388 (SEQ ID NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID 

20 NO:394), Figure 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 
402 (SEQ ID NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID 
NO:408), Figure 410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 
416 (SEQ ID NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID 
NO:422), Figure 424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 

25 430 (SEQ ID NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID 
NO:436), Figure 438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 
444 (SEQ ID NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID 
NO:450), Figure 452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 
458 (SEQ ID NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID 

30 NO:464), Figure 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 
472 (SEQ ID NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID 
NO:478), Figure 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 
486 (SEQ ID NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID 
NO:492), Figure 494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 

35 500 (SEQ ID NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID 
NO:506), Figure 508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 
514 (SEQ ID NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID 
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NO:520), Figure 522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 
528 (SEQ ID NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID 
NO:534), Figure 536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 
542 (SEQ ID NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546). Figure 548 (SEQ ID 
NO:548) and Figure 550 (SEQ ID NO:550). 

5 

2. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the nucleotide sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ 
ID NO:3) t Figure 5 (SEQ ID NO:5), Figure 7 (SEQ ID NO:7), Figure 9 (SEQ ID NO:9), Figure 1 1 (SEQ ID 
NO: 11), Figure 13 (SEQ ID NO: 13), Figure 15 (SEQ ID NO: 15), Figure 17 (SEQ ID NO: 17), Figure 19 (SEQ 

10 ID NO:19), Figure 21 (SEQ ID NO:2l), Figure 23 (SEQ ID NO:23), Figure 25 (SEQ ID NO:25), Figure 27 
(SEQ ID NO:27), Figure 29 (SEQ ID NO:29), Figure 31 (SEQ ID NO:31), Figure 33 (SEQ ID NO:33), Figure 
35 (SEQ ID NO:35), Figure 37 (SEQ ID NO:37), Figure 39 (SEQ ID NO:39), Figure 41 (SEQ ID NO:41), 
Figure 43 (SEQ ID NO:43), Figure 45 (SEQ ID NO:45), Figure 47 (SEQ ID NO:47), Figure 49 (SEQ ID 
NO:49), Figure 51 (SEQ ID NO:51), Figure 53 (SEQ ID NO:53), Figure 55 (SEQ ID NO:55), Figure 57 (SEQ 

15 ID NO:57), Figure 59 (SEQ ID NO:59), Figure 61 (SEQ ID NO:61), Figure 63 (SEQ ID NO:63), Figure 65 
(SEQ ID NO:65), Figure 67 (SEQ ID NO:67), Figure 69 (SEQ ID NO:69), Figure 71 (SEQ ID NO:71), Figure 
73 (SEQ ID NO:73), Figure 75 (SEQ ID NO:75), Figure 77 (SEQ ID NO:77), Figure 79 (SEQ ID NO:79), 
Figure 81 (SEQ ID NO:81), Figure 83 (SEQ ID NO:83), Figure 85 (SEQ ID NO:85), Figure 87 (SEQ ID 
NO:87), Figure 89 (SEQ ID NO:89), Figure 91 (SEQ ID NO:91), Figure 93 (SEQ ID NO:93), Figure 95 (SEQ 

20 ID NO:95), Figure 97 (SEQ ID NO:97), Figure 99 (SEQ ID NO:99), Figure 101 (SEQ ID NO: 101), Figure 
103 (SEQ ID NO: 103), Figure 105 (SEQ ID NO: 105), Figure 107 (SEQ ID NO: 107), Figure 109 (SEQ ID 
NO: 109), Figure 1 1 1 (SEQ ID NO: 1 1 1), Figure 1 13 (SEQ ID NO: 1 13), Figure 1 15 (SEQ ID NO: 1 15), Figure 
117 (SEQ ID NO:117), Figure 119 (SEQ ID NO:119), Figure 121 (SEQ ID N0:121), Figure 123 (SEQ ID 
NO:123), Figure 125 (SEQ ID NO:125), Figure 127 (SEQ ID NO:127), Figure 129 (SEQ ID NO:129), Figure 

25 131 (SEQ ID NO:131), Figure 133 (SEQ ID NO:133), Figure 135 (SEQ ID NO:135), Figure 137 (SEQ ID 
NO: 137), Figure 139 (SEQ ID NO: 1390), Figure 141 (SEQ ID NO: 141), Figure 143 (SEQ ID NO: 143), Figure 
145 (SEQ ID NO:145), Figure 147 (SEQ ID NO:147), Figure 149 (SEQ ID NO:149), Figure 151 (SEQ ID 
NO: 151), Figure 153 (SEQ ID NO: 153), Figure 155 (SEQ ID NO: 155), Figure 157 (SEQ ID NO: 157), Figure 
159 (SEQ ID NO:159), Figure 161 (SEQ ID NO:161), Figure 163 (SEQ ID NO:163), Figure 165 (SEQ ID 

30 NO:165), Figure 167 (SEQ ID NO: 167), Figure 169 (SEQ ID NO: 169), Figure 171 (SEQ ID NO: 171), Figure 
173 (SEQ ID NO:173), Figure 175 (SEQ ID NO:175), Figure 177 (SEQ ID NO:177), Figure 179 (SEQ ID 
NO:179), Figure 181 (SEQ ID NO:181), Figure 183 (SEQ ID NO:183), Figure 185 (SEQ ID NO:185), Figure 
187 (SEQ ID NO:187), Figure 189 (SEQ ID N0:189), Figure 191 (SEQ ID NO:191), Figure 193 (SEQ ID 
NO:193), Figure 195 (SEQ ID NO:195), Figure 197 (SEQ ID NO:197), Figure 199 (SEQ ID NO:199), Figure 

35 201 (SEQ ID NO:201), Figure 203 (SEQ ID NO:203), Figure 205 (SEQ ID NO:205), Figure 207 (SEQ ID 
NO:207), Figure 209 (SEQ ID NO:209), Figure 21 1 (SEQ ID NO:21 1), Figure 213 (SEQ ID NO:213), Figure 
215 (SEQ ID NO:215), Figure 217 (SEQ ID NO:217), Figure 219 (SEQ ID NO:219), Figure 221 (SEQ ID 
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NO:221), Figure 223 (SEQ ID NO:223), Figure 225 (SEQ ID NO:225), Figure 227 (SEQ ID NO:227), Figure 
229 (SEQ ID NO:229), Figure 231 (SEQ ID NO:231), Figure 233 (SEQ ID NO:233), Figure 235 (SEQ ID 
NO:235), Figure 237 (SEQ ID NO:237), Figure 239 (SEQ ID NO:239), Figure 241 (SEQ ID NO:241), Figure 
243 (SEQ ID NO:243), Figure 245 (SEQ ID NO:245), Figure 247 (SEQ ID NO:247), Figure 249 (SEQ ID 
NO:249), Figure 251 (SEQ ID NO:251), Figure 253 (SEQ ID NO:253), Figure 255 (SEQ ID NO:255), Figure 
5 257 (SEQ ID NO:257), Figure 259 (SEQ ID NO:259), Figure 261 (SEQ ID NO:261), Figure 263 (SEQ ID 
NO:263), Figure 265 (SEQ ID NO:265), Figure 267 (SEQ ID NO:267), Figure 269 (SEQ ID NO:269), Figure 
, 271 (SEQ ID NO:271), Figure 273 (SEQ ID NO:273), Figure 275 (SEQ ID NO:275), Figure 277 (SEQ ID 
NO:277), Figure 279 (SEQ ID NO:279), Figure 281 (SEQ ID NO:281), Figure 283 (SEQ ID NO:283), Figure 
285 (SEQ ID NO:285), Figure 287 (SEQ ID NO:287), Figure 289 (SEQ ID NO:289), Figure 291 (SEQ ID 

10 NO:291), Figure 293 (SEQ ID NO:293), Figure 295 (SEQ ID NO:295), Figure 297 (SEQ ID NO:297), Figure 
299 (SEQ ID NO:299), Figure 301 (SEQ ID NO:301), Figure 303 (SEQ ID NO:303), Figure 305 (SEQ ID 
NO:305), Figure 307 (SEQ ID NO:307), Figure 309 (SEQ ID NO:309), Figure 31 1 (SEQ ID N0:31 1), Figure 
313 (SEQ ID NO:3I3), Figure 315 (SEQ ID NO:315), Figure 317 (SEQ ID NO:317), Figure 319 (SEQ ID 
NO:3l9), Figure 321 (SEQ ID NO:321), Figure 323 (SEQ ID NO:323), Figure 325 (SEQ ID NO:325), Figure 

15 327 (SEQ ID NO:327), Figure 329 (SEQ ID NO:329), Figure 331 (SEQ ID NO:331). Figure 333 (SEQ ID 
NO:333), Figure 335 (SEQ ID NO:335), Figure 337 (SEQ ID NO:337), Figure 339 (SEQ ID NO:339), Figure 
341 (SEQ ID NO:34i), Figure 343 (SEQ ID NO:343), Figure 345 (SEQ ID NO:345), Figure 347 (SEQ ID 
NO:347), Figure 349 (SEQ ID NO:349), Figure 351 (SEQ ID NO:35 1), Figure 353 (SEQ ID NO:353\ Figure 
355 (SEQ ID NO:355), Figure 357 (SEQ ID NO:357), Figure 359 (SEQ ID NO:359), Figure 361 (SEQ ID 

20 NO:361), Figure 363 (SEQ ID NO:363), Figure 365 (SEQ ID NO:365), Figure 367 (SEQ ID NO:367), Figure 
369 (SEQ ID NO:369), Figure 371 (SEQ ID NO:371), Figure 373 (SEQ ID NO:373), Figure 375 (SEQ ID 
NO:375), Figure 377 (SEQ ID NO:377), Figure 379 (SEQ ID NO:379), Figure 381 (SEQ ID NO:381), Figure 
383 (SEQ ID NO:383), Figure 385 (SEQ ID NO:385), Figure 387 (SEQ ID NO:387), Figure 389 (SEQ ID 
NO:389), Figure 391 (SEQ ID NO:391), Figure 393 (SEQ ID NO:393), Figure 395 (SEQ ID NO:395), Figure 

25 397 (SEQ ID NO:397), Figure 399 (SEQ ID NO:399), Figure 401 (SEQ ID NO:401), Figure 403 (SEQ ID 
NO:403), Figure 405 (SEQ ID NO:405), Figure 407 (SEQ ID NO:407), Figure 409 (SEQ ID NO:409), Figure 
411 (SEQ ID NO:411), Figure 413 (SEQ ID NO:413), Figure 415 (SEQ ID NO:415), Figure 417 (SEQ ID 
NO:417), Figure 419 (SEQ ID NO:419), Figure 421 (SEQ ID NO:421), Figure 423 (SEQ ID NO:423), Figure 
425 (SEQ ID NO:425), Figure 427 (SEQ ID NO:427), Figure 429 (SEQ ID NO:429), Figure 431 (SEQ ID 

30 NO:431), Figure 433 (SEQ ID NO:433), Figure 435 (SEQ ID NO:435), Figure 437 (SEQ ID NO:437), Figure 
439 (SEQ ID NO:439), Figure 441 (SEQ ID N0:441), Figure 443 (SEQ ID NO:443), Figure 445 (SEQ ID 
NO:445), Figure 447 (SEQ ID NO:447), Figure 449 (SEQ ID NO:449), Figure 451 (SEQ ID NO:45 1), Figure 
453 (SEQ ID NO:453), Figure 455 (SEQ ID NO:455), Figure 457 (SEQ ID NO:457), Figure 459 (SEQ ID 
NO:459)> Figure 461 (SEQ ID NO:461), Figure 463 (SEQ ID NO:463), Figure 465 (SEQ ID NO:465), Figure 

35 467 (SEQ ID NO:467), Figure 469 (SEQ ID NO:469), Figure 471 (SEQ ID NO:471), Figure 473 (SEQ ID 
NO:473), Figure 475 (SEQ ID NO:475), Figure 477 (SEQ ID NO:477), Figure 479 (SEQ ID NO:479), Figure 
481 (SEQ ID NO:481), Figure 483 (SEQ ID NO:483), Figure 485 (SEQ ID NO:485), Figure 487 (SEQ ID 
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NO:487), Figure 489 (SEQ ID NO:489), Figure 491 (SEQ ID NO:491), Figure 493 (SEQ ID NO:493), Figure 
495 (SEQ ID NO:495), Figure 497 (SEQ ID NO:497), Figure 499 (SEQ ID NO:499), Figure 501 (SEQ ID 
NO:501), Figure 503 (SEQ ID NO:503), Figure 505 (SEQ ID NO:505), Figure 507 (SEQ ID NO:507), Figure 
509 (SEQ ID NO:509), Figure 511 (SEQ ID N0:511), Figure 513 (SEQ ID NO:513), Figure 515 (SEQ ID 
NO:515), Figure 517 (SEQ ID NO:517), Figure 519 (SEQ ID NO:519), Figure 521 (SEQ ID NO:521), Figure 
5 523 (SEQ ID NO:523), Figure 525 (SEQ ID NO:525), Figure 527 (SEQ ID NO:527), Figure 529 (SEQ ID 
NO:529), Figure 531 (SEQ ID NO:531), Figure 533 (SEQ ID NO:533), Figure 535 (SEQ ID NO:535), Figure 
537 (SEQ ID NO:537), Figure 539 (SEQ ID NO:539), Figure 541 (SEQ ID NO:541), Figure 543 (SEQ ID 
NO:543), Figure 545 (SEQ ID NO:545), Figure 547 (SEQ ID NO:547) and Figure 549 (SEQ ID NO:549). 

10 3. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence 

selected from the group consisting of the full-length coding sequence of the nucleotide sequence shown in Figure 
1 (SEQ ID NO:l), Figure 3 (SEQ ID NO:3), Figure 5 (SEQ ID NO:5), Figure 7 (SEQ ID NO:7), Figure 9 
(SEQ ID NO:9), Figure 11 (SEQ ID NO: 11), Figure 13 (SEQ ID NO: 13), Figure 15 (SEQ ID NO: 15), Figure 
17 (SEQ ID NO:17), Figure 19 (SEQ ID NO:19), Figure 21 (SEQ ID NO:21), Figure 23 (SEQ ID NO:23), 

15 Figure 25 (SEQ ID NO:25), Figure 27 (SEQ ID NO:27), Figure 29 (SEQ ID NO:29), Figure 31 (SEQ ID 
NO:31), Figure 33 (SEQ ID NO:33), Figure 35 (SEQ ID NO:35), Figure 37 (SEQ ID NO:37), Figure 39 (SEQ 
ID NO:39), Figure 41 (SEQ ID NO:41), Figure 43 (SEQ ID NO:43), Figure 45 (SEQ ID NO:45), Figure 47 
(SEQ ID NO:47), Figure 49 (SEQ ID NO:49), Figure 51 (SEQ ID NO:51), Figure 53 (SEQ ID NO:53), Figure 
55 (SEQ ID NO:55), Figure 57 (SEQ ID NO:57), Figure 59 (SEQ ID NO:59), Figure 61 (SEQ ID NO:61), 

20 Figure 63 (SEQ ID NO:63), Figure 65 (SEQ ID NO:65), Figure 67 (SEQ ID NO:67), Figure 69 (SEQ ID 
NO:69), Figure71 (SEQ ID NO:71), Figure 73 (SEQ ID NO:73), Figure 75 (SEQ ID NO:75), Figure 77 (SEQ 
ID NO:77), Figure 79 (SEQ ID NO:79), Figure 81 (SEQ ID NO:81), Figure 83 (SEQ ID NO:83), Figure 85 
(SEQ ID NO:85), Figure 87 (SEQ ID NO:87), Figure 89 (SEQ ID NO:89), Figure 91 (SEQ ID NO:9I), Figure 
93 (SEQ ID NO:93), Figure 95 (SEQ ID NO:95), Figure 97 (SEQ ID NO:97), Figure 99 (SEQ ID NO:99), 

25 Figure 101 (SEQ ID NO:101), Figure 103 (SEQ ID NO:103), Figure 105 (SEQ ID NO:105), Figure 107 (SEQ 
ID NO: 107), Figure 109 (SEQ ID NO: 109), Figure 111 (SEQ ID NO: 111), Figure 113 (SEQ ID NO: 113), 
Figure 115 (SEQ ID NO:115), Figure 1 17 (SEQ ID NO:l 17), Figure 1 19 (SEQ ID NO:l 19), Figure 121 (SEQ 
ID NO:121), Figure 123 (SEQ ID NO:123), Figure 125 (SEQ ID NO:125), Figure 127 (SEQ ID NO:127), 
Figure 129 (SEQ ID NO:129), Figure 131 (SEQ ID NO: 131), Figure 133 (SEQ ID NO: 133), Figure 135 (SEQ 

30 ID NO:135), Figure 137 (SEQ ID NO:137), Figure 139 (SEQ ID NO:1390), Figure 141 (SEQ ID NO:141), 
Figure 143 (SEQ ID NO:143), Figure 145 (SEQ ID NO:145), Figure 147 (SEQ ID NO:147), Figure 149 (SEQ 
ID NO: 149), Figure 151 (SEQ ID NO: 151), Figure 153 (SEQ ID NO: 153), Figure 155 (SEQ ID NO: 155), 
Figure 157 (SEQ ID NO:157), Figure 159 (SEQ ID NO: 159), Figure 161 (SEQ ID NO:161), Figure 163 (SEQ 
ID N0.163), Figure 165 (SEQ ID NO:165), Figure 167 (SEQ ID NO:167), Figure 169 (SEQ ID NO:169), 

35 Figure 171 (SEQ ID NO:171), Figure 173 (SEQ ID NO:173), Figure 175 (SEQ ID NO:175), Figure 177 (SEQ 
ID NO:177), Figure 179 (SEQ ID NO:179), Figure 181 (SEQ ID NO:181), Figure 183 (SEQ ID NO:183), 
Figure 185 (SEQ ID NO: 185), Figure 187 (SEQ ID NO: 187), Figure 189 (SEQ ID NO:189), Figure 191 (SEQ 
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ID NO:191), Figure 193 (SEQ ID NO:193), Figure 195 (SEQ ID NO:195), Figure 197 (SEQ ID NO: 197). 
Figure 199 (SEQ ID NO: 199), Figure 201 (SEQ ID NO:201), Figure 203 (SEQ ID NO:203), Figure 205 (SEQ 
ID NO:205), Figure 207 (SEQ ID NO:207), Figure 209 (SEQ ID NO:209), Figure 211 (SEQ ID NO:2ll), 
Figure 213 (SEQ ID NO:213), Figure 215 (SEQ ID NO:215), Figure 217 (SEQ ID NO:217), Figure 219 (SEQ 
ID NO:219), Figure 221 (SEQ ID NO:221), Figure 223 (SEQ ID NO:223), Figure 225 (SEQ ID NO:225), 
5 Figure 227 (SEQ ID NO:227), Figure 229 (SEQ ID NO:229), Figure 231 (SEQ ID NO:231), Figure 233 (SEQ 
ID NO:233), Figure 235 (SEQ ID NO:235), Figure 237 (SEQ ID NO:237), Figure 239 (SEQ ID NO:239), 
Figure 241 (SEQ ID NO:241), Figure 243 (SEQ ID NO:243), Figure 245 (SEQ ID NO:245), Figure 247 (SEQ 
ID NO:247), Figure 249 (SEQ ID NO:249), Figure 251 (SEQ ID NO:251), Figure 253 (SEQ ID NO:253), 
Figure 255 (SEQ ID NO:255), Figure 257 (SEQ ID NO:257), Figure 259 (SEQ ID NO:259), Figure 261 (SEQ 

10 ID NO:261), Figure 263 (SEQ ID NO:263), Figure 265 (SEQ ID NO:265), Figure 267 (SEQ ID NO:267), 
Figure 269 (SEQ ID NO:269), Figure 271 (SEQ ID NO:271), Figure 273 (SEQ ID NO:273), Figure 275 (SEQ 
ID NO:275), Figure 277 (SEQ ID N0.277), Figure 279 (SEQ ID NO:279), Figure 281 (SEQ ID NO:281), 
Figure 283 (SEQ ID NO:283), Figure 285 (SEQ ID NO:285), Figure 287 (SEQ ID NO:287), Figure 289 (SEQ 
ID NO:289), Figure 291 (SEQ ID NO;291), Figure 293 (SEQ ID NO:293), Figure 295 (SEQ ID NO:295), 

15 Figure 297 (SEQ ID NO:297), Figure 299 (SEQ ID NO:299), Figure 301 (SEQ ID NO:301), Figure 303 (SEQ 
ID NO:303), Figure 305 (SEQ ID NO:305), Figure 307 (SEQ ID NO:307), Figure 309 (SEQ ID NO:309), 
Figure 311 (SEQ ID N0:3l 1), Figure 313 (SEQ ID NO:313), Figure 315 (SEQ ID NO:315), Figure 317 (SEQ 
ID NO:317), Figure 319 (SEQ ID NO:319), Figure 321 (SEQ ID NO:321), Figure 323 (SEQ ID NO:323), 
Figure 325 (SEQ ID NO:325), Figure 327 (SEQ ID NO:327), Figure 329 (SEQ ID NO:329), Figure 33 1 (SEQ 

20 ID NO:331), Figure 333 (SEQ ID NO:333), Figure 335 (SEQ ID NO:335), Figure 337 (SEQ ID NO:337), 
Figure 339 (SEQ ID NO:339), Figure 341 (SEQ ID NO:341), Figure 343 (SEQ ID NO:343), Figure 345 (SEQ 
ID NO:345), Figure 347 (SEQ ID NO:347), Figure 349 (SEQ ID NO:349), Figure 351 (SEQ ID NO:351), 
Figure 353 (SEQ ID NO:353), Figure 355 (SEQ ID NO:355), Figure 357 (SEQ ID NO:357), Figure 359 (SEQ 
ID NO:359), Figure 361 (SEQ ID NO:361), Figure 363 (SEQ ID NO:363), Figure 365 (SEQ ID NO:365) t 

25 Figure 367 (SEQ ID NO:367), Figure 369 (SEQ ID NO:369), Figure 371 (SEQ ID NO:371), Figure 373 (SEQ 
ID NO:373), Figure 375 (SEQ ID NO:375), Figure 377 (SEQ ID NO:377), Figure 379 (SEQ ID NO:379), 
Figure 381 (SEQ ID NO:381), Figure 383 (SEQ ID NO:383), Figure 385 (SEQ ID NO:385), Figure 387 (SEQ 
ID NO:387), Figure 389 (SEQ ID NO:389), Figure 391 (SEQ ID NO:391), Figure 393 (SEQ ID NO:393), 
Figure 395 (SEQ ID NO:395), Figure 397 (SEQ ID NO:397), Figure 399 (SEQ ID NO:399), Figure 401 (SEQ 

30 ID NO:401), Figure 403 (SEQ ID NO:403), Figure 405 (SEQ ID NO:405), Figure 407 (SEQ ID NO:407), 
Figure 409 (SEQ ID NO:409), Figure 41 1 (SEQ ID N0:41 1), Figure 413 (SEQ ID NO:4I3), Figure 415 (SEQ 
ID NO:415), Figure 417 (SEQ ID NO:417), Figure 419 (SEQ ID NO:419), Figure 421 (SEQ ID NO:421), 
Figure 423 (SEQ ID NO:423), Figure 425 (SEQ ID NO:425), Figure 427 (SEQ ID NO:427), Figure 429 (SEQ 
ID NO:429), Figure 431 (SEQ ID NO:431), Figure 433 (SEQ ID NO:433), Figure 435 (SEQ ID NO:435), 

35 Figure 437 (SEQ ID NO:437), Figure 439 (SEQ ID NO:439), Figure 441 (SEQ ID NO:441), Figure 443 (SEQ 
ID NO:443), Figure 445 (SEQ ID NO:445), Figure 447 (SEQ ID NO:447), Figure 449 (SEQ ID NO:449), 
Figure 451 (SEQ ID NO:451), Figure 453 (SEQ ID NO:453), Figure 455 (SEQ ID NO:455), Figure 457 (SEQ 
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ID NO:457), Figure 459 (SEQ ID NO:459), Figure 461 (SEQ ID NO:461), Figure 463 (SEQ ID NO:463), 
Figure 465 (SEQ ID NO:465), Figure 467 (SEQ ID NO:467), Figure 469 (SEQ ID NO:469), Figure 47 1 (SEQ 
ID NO:471), Figure 473 (SEQ ID NO:473), Figure 475 (SEQ ID NO:475), Figure 477 (SEQ ID NO:477), 
Figure 479 (SEQ ID NO:479), Figure 481 (SEQ ID NO:481), Figure 483 (SEQ ID NO:483), Figure 485 (SEQ 
ID NO:485), Figure 487 (SEQ ID NO:487), Figure 489 (SEQ ID NO:489), Figure 491 (SEQ ID NO:491), 
Figure 493 (SEQ ID NO:493), Figure 495 (SEQ ID NO:495), Figure 497 (SEQ ID NO:497), Figure 499 (SEQ 
ID NO:499), Figure 501 (SEQ ID NO:501), Figure 503 (SEQ ID NO:503), Figure 505 (SEQ ID NO:505), 
Figure 507 (SEQ ID NO:507), Figure 509 (SEQ ID NO:509), Figure 51 1 (SEQ ID N0:511), Figure 513 (SEQ 
ID NO:513), Figure 515 (SEQ ID NO:515), Figure 517 (SEQ ID NO:517), Figure 519 (SEQ ID NO:519), 
Figure 521 (SEQ ID NO:521), Figure 523 (SEQ ID NO:523), Figure 525 (SEQ ID NO:525), Figure 527 (SEQ 
ID NO:527), Figure 529 (SEQ ID NO:529), Figure 531 (SEQ ID NO:531), Figure 533 (SEQ ID NO:533), 
Figure 535 (SEQ ID NO:535), Figure 537 (SEQ ID NO:537), Figure 539 (SEQ ID NO:539), Figure 541 (SEQ 
ID NO:541), Figure 543 (SEQ ID NO:543), Figure 545 (SEQ ID NO:545), Figure 547 (SEQ ID NO:547) and 
Figure 549 (SEQ ID NO:549). 

4. Isolated nucleic acid having at least 80% nucleic acid sequence identity to the full-length coding 
sequence of the DNA deposited under any ATCC accession number shown in Table 7. 

5. A vector comprising the nucleic acid of Claim 1. 

6. The vector of Claim 5 operably linked to control sequences recognized by a host cell 
transformed with the vector. 

7. A host cell comprising the vector of Claim 5. 

8. The host cell of Claim 7, wherein said cell is a CHO cell. 

9. The host cell of Claim 7, wherein said cell is an E. coli. 

10. The host cell of Claim 7, wherein said cell is a yeast cell. 

11. A process for producing a PRO polypeptides comprising culturing the host cell of Claim 7 
under conditions suitable for expression of said PRO polypeptide and recovering said PRO polypeptide from the 
cell culture. 

12. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:2), 
Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), 



240 



WO 01/40466 PCT7US00/32678 

Figure 12 (SEQ ID N0:12), Figure 14 (SEQ ID N0:14), Figure 16 (SEQ ID N0:16), Figure 18 (SEQ ID 
NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ 
ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 34 
(SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), Figure 
42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48), 
5 Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID 
NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ 
ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68). Figure 70 (SEQ ID NO:70), Figure 72 
(SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), Figure 
80 (SEQ ID N0:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), 

10 Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID 
NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 
(SEQ ID NO: 102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID 
• NO:108), Figure 1 10 (SEQ ID NO:l 10), Figure 1 12 (SEQ ID NO: 1 12), Figure 1 14 (SEQ ID NO:l 14), Figure 
116 (SEQ ID NO:116), Figure 118 (SEQ ID NO:118), Figure 120 (SEQ ID NO:120), Figure 122 (SEQ ID 

15 NO: 122), Figure 124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 
130 (SEQ ID NO:130), Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID 
NO:136), Figure 138 (SEQ ID NO:138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 
144 (SEQ ID NO:144), Figure 146 (SEQ ID NO:146), Figure 148 (SEQ ID NO:148), Figure 150 (SEQ ID 
NO:150), Figure 152 (SEQ ID NO: 152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO:I56), Figure 

20 158 (SEQ ID NO:158), Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ ID 
NO: 164), Figure 166 (SEQ ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 
172 (SEQ ID NO: 172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID 
NO: 178), Figure 180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 
186 (SEQ ID NO:186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID 

25 NO: 192), Figure 194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 
200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID 
NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 
214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID 
NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 

30 228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID 
NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 
242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID 
NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 
256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID 

35 NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 
270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID 
NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 
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284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID 
NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 
298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID 
NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 
312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID 
5 NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 
326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID 
NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 
340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID 
NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 

10 354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID 
NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 
368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID 
NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 
382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID 

15 NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 
396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID 
NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 
410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID 
NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 

20 424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID 
NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 
438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID 
NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 
452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID 

25 NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 
466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID 
NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 
480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484) t Figure 486 (SEQ ID 
NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 

30 494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID 
NO:500), Figure 502 (SEQ ID NO:502); Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 
508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:5I0), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID 
NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID N0:518), Figure 520 (SEQ ID NO:520), Figure 
522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID 

35 NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 
536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID 
NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) and 
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Figure 550 (SEQ ID NO:550). 

13. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid 
sequence encoded by the full-length coding sequence of the DNA deposited under any ATCC accession number 
shown in Table 7. 

5 

14. A chimeric molecule comprising a polypeptide according to Claim 12 fused to a heterologous 
amino acid sequence. 

15. The chimeric molecule of Claim 14, wherein said heterologous amino acid sequence is an 
10 epitope tag sequence. 

16. The chimeric molecule of Claim 14, wherein said heterologous amino acid sequence is a Fc 
region of an immunoglobulin. 

15 17. An antibody which specifically binds to a polypeptide according to Claim 12. 

18. The antibody of Claim 17, wherein said antibody is a monoclonal antibody, a humanized 
antibody or a single-chain antibody. 

20 19. Isolated nucleic acid having at least 80% nucleic acid sequence identity to: 

(a) a nucleotide sequence encoding the polypeptide shown in Figure 2 (SEQ ID NO: 2), Figure 4 
(SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), Figure 12 
(SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ ID NO: 18), Figure 
20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ ID NO:26), 

25 Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 34 (SEQ ID 
NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), Figure 42 (SEQ 
ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48), Figure 50 
(SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID NO:56), Figure 
58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ ID NO:64), 

30 Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 72 (SEQ ID 
NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), Figure 80 (SEQ 
ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), Figure 88 
(SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID NO:94), Figure 
96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 (SEQ ID NO: 102), 

35 Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ ID NO: 108), Figure 1 10 (SEQ 
ID NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID NO:114), Figure 116 (SEQ ID NO:116), 
Figure 1 18 (SEQ ID NO:118), Figure 120 (SEQ ID NO:120), Figure 122 (SEQ ID NO:122), Figure 124 (SEQ 
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ID NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 130 (SEQ ID NO: 130), 
Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID NO:136), Figure 138 (SEQ 
ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 144 (SEQ ID NO: 144), 
Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO:148), Figure 150 (SEQ ID NO:150), Figure 152 (SEQ 
ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID N0:156), Figure 158 (SEQ ID NO:158), 
5 Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ ID NO: 164), Figure 166 (SEQ 
ID NO:166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID NO:170), Figure 172 (SEQ ID NO:172), 
Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID NO: 178), Figure 180 (SEQ 
ID NO:180), Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID N0:I84), Figure 186 (SEQ ID NO:186), 
Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID NO:192), Figure 194 (SEQ 

10 ID NO: 194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO:198), Figure 200 (SEQ ID NO:200), 
Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 208 (SEQ 
ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID NO:214), 
Figure 216 (SEQ ID NO:2l6), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 222 (SEQ 
ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID NO:228), 

15 Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234), Figure 236 (SEQ 
ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 242 (SEQ ID NO:242), 
Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID NO:248), Figure 250 (SEQ 
ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 256 (SEQ ID NO:256), 
Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID NO:262), Figure 264 (SEQ 

20 ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268). Figure 270 (SEQ ID NO:270), 
Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID NO:276), Figure 278 (SEQ 
ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 284 (SEQ ID NO:284), 
Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID NO:290), Figure 292 (SEQ 
ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 298 (SEQ ID NO:298), 

25 Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID NO:304), Figure 306 (SEQ 
ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 312 (SEQ ID NO:312). 
Figure 314 (SEQ ID NO:3 14), Figure 316 (SEQ ID NO:3 16), Figure 318 (SEQ ID NO:3 18), Figure 320 (SEQ 
ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 326 (SEQ ID NO:326), 
Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID NO:332), Figure 334 (SEQ 

30 ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 340 (SEQ ID NO:340), 
Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID NO:346), Figure 348 (SEQ 
ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 354 (SEQ ID NO:354), 
Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID NO:360), Figure 362 (SEQ 
ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 368 (SEQ ID NO:368), 

35 Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID NO:374), Figure 376 (SEQ 
ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 382 (SEQ ID NO:382), 
Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID NO:388), Figure 390 (SEQ 
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ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 396 (SEQ ID NO:396), 
Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID NO:402), Figure 404 (SEQ 
ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 410 (SEQ ID NO:410), 
Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID NO:416), Figure 418 (SEQ 
ID N0:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 424 (SEQ ID NO:424), 
5 Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID NO:430), Figure 432 (SEQ 
ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 438 (SEQ ID NO:438), 
Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID NO:444), Figure 446 (SEQ 
ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 452 (SEQ ID NO:452), 
Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID NO:458), Figure 460 (SEQ 

10 ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 466 (SEQ ID NO:466), 
Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID NO:472), Figure 474 (SEQ 
ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 480 (SEQ ID NO:480), 
Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID NO:486), Figure 488 (SEQ 
ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 494 (SEQ ID NO:494), 

15 Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID NO:500), Figure 502 (SEQ 
ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 508 (SEQ ID NO:508), 
Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:5I2), Figure 514 (SEQ ID NO:514), Figure 516 (SEQ 
ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 522 (SEQ ID NO:522), 
Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID NO:528), Figure 530 (SEQ 

20 ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 536 (SEQ ID NO:536), 
Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID NO:542), Figure 544 (SEQ 
ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or Figure 550 (SEQ ID NO:550), 
lacking its associated signal peptide; 

(b) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 

25 - (SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ 
ID NO:10), Figure 12 (SEQ ID NO:12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 
(SEQ ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 
26 (SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), 
Figure 34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID 

30 NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ 
ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 
(SEQ ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 
64 (SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), 
Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID 

35 NO:78), Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ 
ID NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 
(SEQ ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), 
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Figure 102 (SEQ ID NO: 102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ 
ID NO:108), Figure 110 (SEQ ID NO:110), Figure 112 (SEQ ID NO:112), Figure 114 (SEQ ID NO:114), 
Figure 1 16 (SEQ ID NO: 1 16), Figure 1 18 (SEQ ID NO: 1 18), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ 
ID NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID NO:128), 
Figure 130 (SEQ ID NO: 130), Figure 132 (SEQ ID NO: 132), Figure 134 (SEQ ID NO: 134), Figure 136 (SEQ 
5 ID NO: 136), Figure 138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), 
Figure 144 (SEQ ID NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ 
ID NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO:156), 
Figure 158 (SEQ ID NO: 158), Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ 
ID NO:164), Figure 166 (SEQ ID NO:166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID NO:170), 

10 Figure 172 (SEQ ID NO: 172), Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO:176), Figure 178 (SEQ 
ID NO:178), Figure 180 (SEQ ID NO:180), Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID NO:184), 
Figure 186 (SEQ ID NO:186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO: 190), Figure 192 (SEQ 
ID NO: 192), Figure 194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), 
Figure 200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ 

15 ID NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), 
Figure 214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:2I8), Figure 220 (SEQ 
ID NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), 
Figure 228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ 
ID NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240). 

20 Figure 242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ 
ID NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), 
Figure 256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ 
ID NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), 
Figure 270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ 

25 ID NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), 
Figure 284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ 
ID NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), 
Figure 298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ 
ID NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), 

30 Figure 312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ 
ID NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), 
Figure 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328); Figure 330 (SEQ ID NO:330), Figure 332 (SEQ 
ID NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), 
Figure 340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ 

35 ID NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), 
Figure 354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ 
ID NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), 
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Figure 368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ 
ID NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), 
Figure 382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ 
ID NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), 
Figure 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ 
5 ID NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), 
Figure410(SEQ IDNO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ 
ID NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), 
Figure 424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ 
ID NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), 

10 Figure 438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ 
ID NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), 
Figure 452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ 
ID NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), 
Figure 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID.NO:470), Figure 472 (SEQ 

15 ID NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), 
Figure 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ 
ID NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), 
Figure 494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ 
ID NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), 

20 Figure 508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:5 10), Figure 5 1 2 (SEQ ID NO:512), Figure 514 (SEQ 
ID NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), 
Figure 522 (SEQ ID NO;522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ 
ID NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), 
Figure 536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ 

25 ID NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or 
Figure 550 (SEQ ID NO:550), with its associated signal peptide; or 

(c) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 
(SEQ ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ 
ID NO:10), Figure 12 (SEQ ID NO:12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 

30 (SEQ ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 
26 (SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), 
Figure 34 (SEQ ID NO:34),. Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID 
NO:40), Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ 
ID NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 

35 (SEQ ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 
64 (SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), 
Figure 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID 
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NO:78), Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ 
ID NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 
(SEQ ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), 
Figure 102 (SEQ ID NO: 102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO: 106), Figure 108 (SEQ 
ID NO: 108), Figure 110 (SEQ ID NO: 110), Figure 112 (SEQ ID NO: 112), Figure 114 (SEQ ID NO: 114), 
5 Figure 1 16 (SEQ ID NO: 1 16), Figure 1 18 (SEQ ID NO:l 18), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ 
ID NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID NO:128), 
Figure 130 (SEQ ID NO:130), Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ 
ID NO: 136), Figure 138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), 
Figure 144 (SEQ ID NO:144), Figure 146 (SEQ ID NO:146), Figure 148 (SEQ ID NO:148), Figure 150 (SEQ 

10 ID NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO:156), 
Figure 158 (SEQ ID NO: 158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ 
ID NO:164), Figure 166 (SEQ ID NO:166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID NO:170), 
Figure 172 (SEQ ID NO:172), Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO:176), Figure 178 (SEQ 
ID NO:178), Figure 180 (SEQ ID NO:180), Figure 182 (SEQ ID N0:182), Figure 184 (SEQ ID NO:l84), 

15 Figure 186 (SEQ ID NO:186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ 
ID NO:192), Figure 194 (SEQ ID NO:194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO:198), 
Figure 200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ 
ID NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), 
Figure 214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ 

20 ID NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), 
Figure 228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ 
ID NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), 
Figure 242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ 
ID NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), 

25 Figure 256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ 
ID NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), 
Figure 270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ 
. ID NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), 
Figure 284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ 

30 ID NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), 
Figure 298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ 
ID NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), 
Figure 312 (SEQ ID NO:312), Figure 314 (SEQ ID N0:314), Figure 316 (SEQ ID N0:316), Figure 318 (SEQ 
ID NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), 

35 Figure 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ 
ID NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), 
Figure 340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ 
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ID NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), 
Figure 354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ 
ID NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), 
Figure 368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ 
ID NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), 
5 Figure 382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ 
ID NO:388) f Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), 
Figure 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ 
ID NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), 
Figure 410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ 

10 ID NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), 
Figure 424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ 
ID NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434) t Figure 436. (SEQ ID NO:436), 
Figure 438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ 
ID NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), 

15 Figure 452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ 
ID NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), 
Figure 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ 
ID NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), 
Figure 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ 

20 ID NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), 
Figure 494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ 
ID NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), 
Figure 508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:5iO), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ 
ID NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), 

25 Figure 522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ 
ID NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), 
Figure 536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ 
ID NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or 
Figure 550 (SEQ ID NO:550), lacking its associated signal peptide. 

30 

20. An isolated polypeptide having at least 80% amino acid sequence identity to: 
(a) an amino acid sequence of the polypeptide shown in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ 
ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID NO: 10), Figure 12 (SEQ 
ID NO:12), Figure 14 (SEQ ID NO:14), Figure 16 (SEQ ID NO:16), Figure 18 (SEQ ID NO:18), Figure 20 
35 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 (SEQ ID NO:26), Figure 
28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 34 (SEQ ID NO:34), 
Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), Figure 42 (SEQ ID 
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NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID NO:48), Figure 50 (SEQ 
ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ ID NO:56), Figure 58 
(SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 (SEQ ID NO:64), Figure 
66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 72 (SEQ ID NO:72), 
Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), Figure 80 (SEQ ID 
5 NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID NO:86), Figure 88 (SEQ 
ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ ID NO:94), Figure 96 
(SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 102 (SEQ ID NO: 102), 
Figure 104 (SEQ IDNO:104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ ID NO:108), Figure UO(SEQ 
ID N0:110), Figure 112 (SEQ ID N0:1 12), Figure 114 (SEQ ID N0:114), Figure 116 (SEQ ID N0:116), 

10 Figure 118 (SEQ ID NO:l 18), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID NO: 122), Figure 124 (SEQ 
ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID NO:128), Figure 130 (SEQ ID NO:130), 
- Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID NO:136), Figure 138 (SEQ 
ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 144 (SEQ ID NO: 144), 
Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO: 148), Figure 150 (SEQ ID NO: 150), Figure 152 (SEQ 

15 ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO:156), Figure 158 (SEQ ID NO:158), 
Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ ID NO:164), Figure 166 (SEQ 
ID NO: 166), Figure 168 (SEQ ID NO: 168), Figure 170 (SEQ ID NO: 170), Figure 172 (SEQ ID NO: 172), 
Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO: 176), Figure 178 (SEQ ID NO: 178), Figure 180 (SEQ 
ID NO:180), Figure 182 (SEQ ID NO:182), Figure 184 (SEQ ID NO:l84), Figure 186 (SEQ ID NO:186), 

20 Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID NO:192), Figure 194 (SEQ 
ID NO:194), Figure 196 (SEQ ID NO:196), Figure 198 (SEQ ID NO:198), Figure 200 (SEQ ID NO:200), 
Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID NO:206), Figure 208 (SEQ 
ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 214 (SEQ ID NO:214), 
Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID NO:220), Figure 222 (SEQ 

25 ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 228 (SEQ ID NO:228), 
Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID NO:234), Figure 236 (SEQ 
ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 242 (SEQ ID NO:242), 
Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID NO:248), Figure 250 (SEQ 
ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 256 (SEQ ID NO:256), 

30 Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID NO:262), Figure 264 (SEQ 
ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 270 (SEQ ID NO:270), 
Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID NO:276), Figure 278 (SEQ 
ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 284 (SEQ ID NO:284), 
Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID NO:290), Figure 292 (SEQ 

35 ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 298 (SEQ ID NO:298), 
Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID NO:304), Figure 306 (SEQ 
ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 312 (SEQ ID NO:312), 
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Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID N0:316), Figure 3 1 8 (SEQ ID NO:318), Figure 320 (SEQ 
ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 326 (SEQ ID NO:326), 
Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID NO:332), Figure 334 (SEQ 
ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 340 (SEQ ID NO:340), 
Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID NO:346), Figure 348 (SEQ 
5 ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 354 (SEQ ID NO:354), 
Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID NO:360), Figure 362 (SEQ 
ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 368 (SEQ ID NO:368), 
Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID NO:374), Figure 376 (SEQ 
ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 382 (SEQ ID NO:382), 

10 Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID NO:388), Figure 390 (SEQ 
ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 396 (SEQ ID NO:396), 
Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID NO:402), Figure 404 (SEQ 
ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 410 (SEQ ID NO:410), 
Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID NO:416), Figure 418 (SEQ 

15 ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 424 (SEQ ID NO:424), 
Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID NO:430), Figure 432 (SEQ 
ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 438 (SEQ ID NO:438), 
Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID NO:444), Figure 446 (SEQ 
ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 452 (SEQ ID NO:452), 

20 Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID NO:458), Figure 460 (SEQ 
ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 466 (SEQ ID NO:466), 
Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID NO:472), Figure 474 (SEQ 
ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 480 (SEQ ID NO:480), 
Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID NO:486), Figure 488 (SEQ 

25 ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 494 (SEQ ID NO:494), 
Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID NO:500), Figure 502 (SEQ 
ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 508 (SEQ ID NO:508), 
Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID NO:514) t Figure 516 (SEQ 
ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 522 (SEQ ID NO:522), 

30 Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID NO:528), Figure 530 (SEQ 
ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 536 (SEQ ID NO:536), 
Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID NO:542), Figure 544 (SEQ 
ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or Figure 550 (SEQ ID NO:550), 
lacking its associated signal peptide; 

35 (b) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 (SEQ 

ID NO:2), Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID 
NO: 10), Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO: 16), Figure 18 (SEQ 
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ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 
(SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 
34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), 
Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID 
NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ 
5 ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 
(SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 
72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), 
Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID 
NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ 

10 ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 
102 (SEQ ID NO:102), Figure 104 (SEQ ID NO:104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ ID 
NO: 108), Figure 1 10 (SEQ ID NO: 1 10), Figure 1 12 (SEQ ID NO: 1 12), Figure 1 14 (SEQ ID NO: 1 14), Figure 
116 (SEQ ID NO: 116), Figure 118 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID 
NO:122), Figure 124 (SEQ ID NO:124), Figure 126 (SEQ ID NO:126), Figure 128 (SEQ ID NO:128), Figure 

15 130 (SEQ ID NO:130), Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID N0:134), Figure 136 (SEQ ID 
NO: 136), Figure 138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 1 40), Figure 142 (SEQ ID NO: 142), Figure 
144 (SEQ ID NO:144), Figure 146 (SEQ ID NO:146), Figure 148 (SEQ ID NO:148) t Figure 150 (SEQ ID 
NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO:154), Figure 156 (SEQ ID NO:156), Figure 
158 (SEQ ID NO:158), Figure 160 (SEQ ID NO:160), Figure 162 (SEQ ID NO:162), Figure 164 (SEQ ID 

20 NO:164), Figure 166 (SEQ ID NO:166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID NO:170), Figure 
172 (SEQ ID NO:172), Figure 174 (SEQ ID NO:174), Figure 176 (SEQ ID NO:176), Figure 178 (SEQ ID 
NO: 178), Figure 180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 
186 (SEQ ID NO:186), Figure 188 (SEQ ID NO:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID 
NO: 192), Figure 194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 

25 200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID 
NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 
214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID 
NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 
228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID 

30 NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 
242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID 
NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 
256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID 
NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 

35 270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID 
NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 
284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID 
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NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 
298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID 
NO:304), Figure 306 (SEQ ID NO:306), Figure 308 (SEQ ID NO:308), Figure 310 (SEQ ID NO:310), Figure 
312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID 
NO:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 
5 326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID 
NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 
340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID 
NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 
354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID 

10 NO:360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 
368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID 
NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 
382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID 
NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 

15 396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398), Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID 
NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 
410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414). Figure 416 (SEQ ID 
NO:416), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 
424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID 

20 NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 
438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID 
NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 
452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID 
NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 

25 466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID 
NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 
480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID 
NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 
494 (SEQ ID NO:494), Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID 

30 NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 
508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID 
NO:514), Figure 516 (SEQ ID NO:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 
522 (SEQ ID NO:522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID 
NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 

35 536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID 
NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or 
Figure 550 (SEQ ID NO:550), with its associated signal peptide; or 
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(c) an amino acid sequence of an extracellular domain of the polypeptide shown in Figure 2 (SEQ 
ID NO:2). Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO:6), Figure 8 (SEQ ID NO:8), Figure 10 (SEQ ID 
NO: 10), Figure 12 (SEQ ID NO: 12), Figure 14 (SEQ ID NO: 14), Figure 16 (SEQ ID NO:16), Figure 18 (SEQ 
ID NO: 18), Figure 20 (SEQ ID NO:20), Figure 22 (SEQ ID NO:22), Figure 24 (SEQ ID NO:24), Figure 26 
(SEQ ID NO:26), Figure 28 (SEQ ID NO:28), Figure 30 (SEQ ID NO:30), Figure 32 (SEQ ID NO:32), Figure 
5 34 (SEQ ID NO:34), Figure 36 (SEQ ID NO:36), Figure 38 (SEQ ID NO:38), Figure 40 (SEQ ID NO:40), 
Figure 42 (SEQ ID NO:42), Figure 44 (SEQ ID NO:44), Figure 46 (SEQ ID NO:46), Figure 48 (SEQ ID 
NO:48), Figure 50 (SEQ ID NO:50), Figure 52 (SEQ ID NO:52), Figure 54 (SEQ ID NO:54), Figure 56 (SEQ 
ID NO:56), Figure 58 (SEQ ID NO:58), Figure 60 (SEQ ID NO:60), Figure 62 (SEQ ID NO:62), Figure 64 
(SEQ ID NO:64), Figure 66 (SEQ ID NO:66), Figure 68 (SEQ ID NO:68), Figure 70 (SEQ ID NO:70), Figure 

10 72 (SEQ ID NO:72), Figure 74 (SEQ ID NO:74), Figure 76 (SEQ ID NO:76), Figure 78 (SEQ ID NO:78), 
Figure 80 (SEQ ID NO:80), Figure 82 (SEQ ID NO:82), Figure 84 (SEQ ID NO:84), Figure 86 (SEQ ID 
NO:86), Figure 88 (SEQ ID NO:88), Figure 90 (SEQ ID NO:90), Figure 92 (SEQ ID NO:92), Figure 94 (SEQ 
ID NO:94), Figure 96 (SEQ ID NO:96), Figure 98 (SEQ ID NO:98), Figure 100 (SEQ ID NO: 100), Figure 
102 (SEQ ID NO:102), Figure 104 (SEQ ID NO: 104), Figure 106 (SEQ ID NO:106), Figure 108 (SEQ ID 

15 NO:108), Figure 1 10 (SEQ ID NO:l 10), Figure 112 (SEQ ID NO:l 12), Figure 1 14 (SEQ ID NO: 1 14), Figure 
116 (SEQ ID NO: 116), Figure 118 (SEQ ID NO: 118), Figure 120 (SEQ ID NO: 120), Figure 122 (SEQ ID 
NO: 122), Figure 124 (SEQ ID NO: 124), Figure 126 (SEQ ID NO: 126), Figure 128 (SEQ ID NO: 128), Figure 
130 (SEQ ID NO:130), Figure 132 (SEQ ID NO:132), Figure 134 (SEQ ID NO:134), Figure 136 (SEQ ID 
NO: 136), Figure 138 (SEQ ID NO: 138), Figure 140 (SEQ ID NO: 140), Figure 142 (SEQ ID NO: 142), Figure 

20 144 (SEQ ID NO: 144), Figure 146 (SEQ ID NO: 146), Figure 148 (SEQ ID NO:148), Figure 150 (SEQ ID 
NO:150), Figure 152 (SEQ ID NO:152), Figure 154 (SEQ ID NO:l54), Figure 156 (SEQ ID NO:156), Figure 
158 (SEQ ID NO: 158), Figure 160 (SEQ ID NO: 160), Figure 162 (SEQ ID NO: 162), Figure 164 (SEQ ID 
NO:164), Figure 166 (SEQ ID NO:166), Figure 168 (SEQ ID NO:168), Figure 170 (SEQ ID NO:170), Figure 
172 (SEQ ID NO:172), Figure 174 (SEQ ID NO: 174), Figure 176 (SEQ ID NO:176), Figure 178 (SEQ ID 

25 NO:178), Figure 180 (SEQ ID NO: 180), Figure 182 (SEQ ID NO: 182), Figure 184 (SEQ ID NO: 184), Figure 
186 (SEQ ID NO:186), Figure 188 (SEQ ID N0:188), Figure 190 (SEQ ID NO:190), Figure 192 (SEQ ID 
NO:192), Figure 194 (SEQ ID NO: 194), Figure 196 (SEQ ID NO: 196), Figure 198 (SEQ ID NO: 198), Figure 
200 (SEQ ID NO:200), Figure 202 (SEQ ID NO:202), Figure 204 (SEQ ID NO:204), Figure 206 (SEQ ID 
NO:206), Figure 208 (SEQ ID NO:208), Figure 210 (SEQ ID NO:210), Figure 212 (SEQ ID NO:212), Figure 

30 214 (SEQ ID NO:214), Figure 216 (SEQ ID NO:216), Figure 218 (SEQ ID NO:218), Figure 220 (SEQ ID 
NO:220), Figure 222 (SEQ ID NO:222), Figure 224 (SEQ ID NO:224), Figure 226 (SEQ ID NO:226), Figure 
228 (SEQ ID NO:228), Figure 230 (SEQ ID NO:230), Figure 232 (SEQ ID NO:232), Figure 234 (SEQ ID 
NO:234), Figure 236 (SEQ ID NO:236), Figure 238 (SEQ ID NO:238), Figure 240 (SEQ ID NO:240), Figure 
242 (SEQ ID NO:242), Figure 244 (SEQ ID NO:244), Figure 246 (SEQ ID NO:246), Figure 248 (SEQ ID 

35 NO:248), Figure 250 (SEQ ID NO:250), Figure 252 (SEQ ID NO:252), Figure 254 (SEQ ID NO:254), Figure 
256 (SEQ ID NO:256), Figure 258 (SEQ ID NO:258), Figure 260 (SEQ ID NO:260), Figure 262 (SEQ ID 
NO:262), Figure 264 (SEQ ID NO:264), Figure 266 (SEQ ID NO:266), Figure 268 (SEQ ID NO:268), Figure 
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270 (SEQ ID NO:270), Figure 272 (SEQ ID NO:272), Figure 274 (SEQ ID NO:274), Figure 276 (SEQ ID 
NO:276), Figure 278 (SEQ ID NO:278), Figure 280 (SEQ ID NO:280), Figure 282 (SEQ ID NO:282), Figure 
284 (SEQ ID NO:284), Figure 286 (SEQ ID NO:286), Figure 288 (SEQ ID NO:288), Figure 290 (SEQ ID 
NO:290), Figure 292 (SEQ ID NO:292), Figure 294 (SEQ ID NO:294), Figure 296 (SEQ ID NO:296), Figure 
298 (SEQ ID NO:298), Figure 300 (SEQ ID NO:300), Figure 302 (SEQ ID NO:302), Figure 304 (SEQ ID 
5 NO:304), Figure 306 (SEQ ID NO:306), Figure.308 (SEQ ID NO:308), Figure 310 (SEQ ID N0:310), Figure 
312 (SEQ ID NO:312), Figure 314 (SEQ ID NO:314), Figure 316 (SEQ ID NO:316), Figure 318 (SEQ ID 
1*10:318), Figure 320 (SEQ ID NO:320), Figure 322 (SEQ ID NO:322), Figure 324 (SEQ ID NO:324), Figure 
326 (SEQ ID NO:326), Figure 328 (SEQ ID NO:328), Figure 330 (SEQ ID NO:330), Figure 332 (SEQ ID 
NO:332), Figure 334 (SEQ ID NO:334), Figure 336 (SEQ ID NO:336), Figure 338 (SEQ ID NO:338), Figure 

10 340 (SEQ ID NO:340), Figure 342 (SEQ ID NO:342), Figure 344 (SEQ ID NO:344), Figure 346 (SEQ ID 
NO:346), Figure 348 (SEQ ID NO:348), Figure 350 (SEQ ID NO:350), Figure 352 (SEQ ID NO:352), Figure 
354 (SEQ ID NO:354), Figure 356 (SEQ ID NO:356), Figure 358 (SEQ ID NO:358), Figure 360 (SEQ ID 
NO;360), Figure 362 (SEQ ID NO:362), Figure 364 (SEQ ID NO:364), Figure 366 (SEQ ID NO:366), Figure 
368 (SEQ ID NO:368), Figure 370 (SEQ ID NO:370), Figure 372 (SEQ ID NO:372), Figure 374 (SEQ ID 

15 NO:374), Figure 376 (SEQ ID NO:376), Figure 378 (SEQ ID NO:378), Figure 380 (SEQ ID NO:380), Figure 
382 (SEQ ID NO:382), Figure 384 (SEQ ID NO:384), Figure 386 (SEQ ID NO:386), Figure 388 (SEQ ID 
NO:388), Figure 390 (SEQ ID NO:390), Figure 392 (SEQ ID NO:392), Figure 394 (SEQ ID NO:394), Figure 
396 (SEQ ID NO:396), Figure 398 (SEQ ID NO:398); Figure 400 (SEQ ID NO:400), Figure 402 (SEQ ID 
NO:402), Figure 404 (SEQ ID NO:404), Figure 406 (SEQ ID NO:406), Figure 408 (SEQ ID NO:408), Figure 

20 410 (SEQ ID NO:410), Figure 412 (SEQ ID NO:412), Figure 414 (SEQ ID NO:414), Figure 416 (SEQ ID 
NO:4i6), Figure 418 (SEQ ID NO:418), Figure 420 (SEQ ID NO:420), Figure 422 (SEQ ID NO:422), Figure 
424 (SEQ ID NO:424), Figure 426 (SEQ ID NO:426), Figure 428 (SEQ ID NO:428), Figure 430 (SEQ ID 
NO:430), Figure 432 (SEQ ID NO:432), Figure 434 (SEQ ID NO:434), Figure 436 (SEQ ID NO:436), Figure 
438 (SEQ ID NO:438), Figure 440 (SEQ ID NO:440), Figure 442 (SEQ ID NO:442), Figure 444 (SEQ ID 

25 NO:444), Figure 446 (SEQ ID NO:446), Figure 448 (SEQ ID NO:448), Figure 450 (SEQ ID NO:450), Figure 
452 (SEQ ID NO:452), Figure 454 (SEQ ID NO:454), Figure 456 (SEQ ID NO:456), Figure 458 (SEQ ID 
NO:458), Figure 460 (SEQ ID NO:460), Figure 462 (SEQ ID NO:462), Figure 464 (SEQ ID NO:464), Figure 
466 (SEQ ID NO:466), Figure 468 (SEQ ID NO:468), Figure 470 (SEQ ID NO:470), Figure 472 (SEQ ID 
NO:472), Figure 474 (SEQ ID NO:474), Figure 476 (SEQ ID NO:476), Figure 478 (SEQ ID NO:478), Figure 

30 480 (SEQ ID NO:480), Figure 482 (SEQ ID NO:482), Figure 484 (SEQ ID NO:484), Figure 486 (SEQ ID 
NO:486), Figure 488 (SEQ ID NO:488), Figure 490 (SEQ ID NO:490), Figure 492 (SEQ ID NO:492), Figure 
494 (SEQ ID NO:494) t Figure 496 (SEQ ID NO:496), Figure 498 (SEQ ID NO:498), Figure 500 (SEQ ID 
NO:500), Figure 502 (SEQ ID NO:502), Figure 504 (SEQ ID NO:504), Figure 506 (SEQ ID NO:506), Figure 
508 (SEQ ID NO:508), Figure 510 (SEQ ID NO:510), Figure 512 (SEQ ID NO:512), Figure 514 (SEQ ID 

35 NO:514), Figure 516 (SEQ ID N0:516), Figure 518 (SEQ ID NO:518), Figure 520 (SEQ ID NO:520), Figure 
522 (SEQ ID NO;522), Figure 524 (SEQ ID NO:524), Figure 526 (SEQ ID NO:526), Figure 528 (SEQ ID 
NO:528), Figure 530 (SEQ ID NO:530), Figure 532 (SEQ ID NO:532), Figure 534 (SEQ ID NO:534), Figure 
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536 (SEQ ID NO:536), Figure 538 (SEQ ID NO:538), Figure 540 (SEQ ID NO:540), Figure 542 (SEQ ID 
NO:542), Figure 544 (SEQ ID NO:544), Figure 546 (SEQ ID NO:546), Figure 548 (SEQ ID NO:548) or 
Figure 550 (SEQ ID NO:550), lacking its associated signal peptide. 

21 . A method of detecting a PROl 801 polypeptide in a sample suspected of containing a PROl 801 
5 polypeptide, said method comprising contacting said sample with a PROl 114 or PR04978 polypeptide and 

determining the formation of a PRO1801/PRO1 1 14 or PRO1801/PRO4978 polypeptide conjugate in said sample, 
wherein the formation of said conjugate is indicative of the presence of a PRO 1801 polypeptide in said sample. 

22. The method according to Claim 21, wherein said sample comprises cells suspected of 
10 expressing said PRO 1801 polypeptide. 

23 . The method according to Claim 2 1 , wherein said PRO 1 1 14 or PR04978 polypeptide is labeled 
with a detectable label. 

15 24. The method according to Claim 21 , wherein said PROl 1 14 or PR04978 polypeptide is attached 

to a solid support. 

25 . A method of detecting a PROl 1 14 or PR04978 polypeptide in a sample suspected of containing 
a PROl 114 or PR04978 polypeptide, said method comprising contacting said sample with a PRO 1801 

20 polypeptide and determining the formation of a PRO1801/PRO1 1 14 or PRO1801/PRO4978 polypeptide 
conjugate in said sample, wherein the formation of said conjugate is indicative of the presence of a PROl 1 14 
or PR04978 polypeptide in said sample. 

26. The method according to Claim 25, wherein said sample comprises cells suspected of 
25 expressing said PRO 1 1 1 4 or PR04978 polypeptide. 

27. The method according to Claim 25, wherein said PRO1801 polypeptide is labeled with a 
detectable label. 

30 28. The method according to Claim 25, wherein said PROl 801 polypeptide is attached to a solid 

support. 

29. A method of linking a bioactive molecule to a cell expressing a PROl 801 polypeptide, said 
method comprising contacting said cell with a PROl 1 14 or PR04978 polypeptide that is bound to said bioactive 
35 molecule and allowing said PRO 1801 and said PROl 114 or PR04978 polypeptides to bind to one another, 
thereby linking said bioactive molecules to said cell. 
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30. The method according to Claim 29, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 



31. The method according to Claim 29, wherein said bioactive molecule causes the death of said 

cell. 

32. A method of linking a bioactive molecule to a cell expressing a PR01114 or PR04978 
polypeptide, said method comprising contacting said cell with a PRO 1801 polypeptide that is bound to said 
bioactive molecule and allowing said PRO 1801 and said PRO 1 114 or PR04978 polypeptides to bind to one 
another, thereby linking said bioactive molecules to said cell. 

33. The method according to Claim 32, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 

34. The method according to Claim 32, wherein said bioactive molecule causes the death of said 

cell. 

35. A method of modulating at least one biological activity of a cell expressing a PRO1801 
polypeptide, said method comprising contacting said eel] with a PROl 1 14 or PR04978 polypeptide or an anti- 
PRO1801 polypeptide antibody, whereby said PROl 1 14 or PR04978 polypeptide or anti -PRO 1801 polypeptide 
antibody binds to said PRO1801 polypeptide, thereby modulating at least one biological activity of said cell. 

36. The method according to Claim 35, wherein said cell is killed. 

37. A method of modulating at least one biological activity of a cell expressing a PROl 1 14 or 
PR04978 polypeptide, said method comprising contacting said cell with a PROl 801 polypeptide or an anti- 
PROl 1 14 or anti-PR04978 polypeptide antibody, whereby said PRO1801 polypeptide or anti-PROl 1 14 or anti- 
PR04978 polypeptide antibody binds to said PROl 114 or PR04978 polypeptide, thereby modulating at least 
one biological activity of said cell. 

38. The method according to Claim 37, wherein said cell is killed. 

39. A method of detecting a PROl 1 14 polypeptide in a sample suspected of containing a PRO 1114 
polypeptide, said method comprising contacting said sample with a PRO 100 polypeptide and determining the 
formation of a PRO100/PRO1 1 14 polypeptide conjugate in said sample, wherein the formation of said conjugate 
is indicative of the presence of a PROl 1 14 polypeptide in said sample. 
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40. The method according to Claim 39, wherein said sample comprises cells suspected of 
expressing said PROl 1 14 polypeptide. 

41. The method according to Claim 39, wherein said PRO100 polypeptide is labeled with a 
detectable label. 

5 

42. The method according to Claim 39, wherein said PRO100 polypeptide is attached to a solid 

support. 

43. A method of detecting a PRO 100 polypeptide in a sample suspected of containing a PRO 100 
10 polypeptide, said method comprising contacting said sample with a PROl 1 14 polypeptide and determining the 

formation of a PRO100/PRO1 1 14 polypeptide conjugate in said sample, wherein the formation of said conjugate 
is indicative of the presence of a PRO100 polypeptide in said sample. 

. 44. The method according to Claim 43, wherein said sample comprises cells suspected of 
15 expressing said PRO100 polypeptide. 

45. The method according to Claim 43, wherein said PRO 11 14 polypeptide is labeled with a 
detectable label. 

20 46. The method according to Claim 43, wherein said PROl 1 14 polypeptide is attached to a solid 

support. 

47. A method of linking a bioactive molecule to a cell expressing a PRO 100 polypeptide, said 
method comprising contacting said cell with a PROl 1 14 polypeptide that is bound to said bioactive molecule and 

25 allowing said PRO100 and said PROl 1 14 polypeptides to bind to one another, thereby linking said bioactive 
molecules to said cell. 

48. The method according to Claim 47, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 

30 

49. The method according to Claim 47, wherein said bioactive molecule causes the death of said 

cell. 

50. A method of linking a bioactive molecule to a cell expressing a PROl 1 14 polypeptide, said 
35 method comprising contacting said cell with a PRO 1 00 polypeptide that is bound to said bioactive molecule and 

allowing said PRO 100 and said PROl 1 14 polypeptides to bind to one another, thereby linking said bioactive 
molecules to said cell. 
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51 . The method according to Claim 50, wherein said bioactive molecule is a toxin, a radiolabel 
or an antibody. 



52. The method according to Claim 50, wherein said bioactive molecule causes the death of said 

cell. 

5 

53. A method of modulating at least one biological activity of a cell expressing a PRO 100 
polypeptide, said method comprising contacting said cell with a PR01114 polypeptide or an anti-PROlOO 
polypeptide antibody, whereby said PROl 114 polypeptide or anti-PROlOO polypeptide antibody binds to said 
PRO 100 polypeptide, thereby modulating at least one biological activity of said cell. 

10 

54. The method according to Claim 53, wherein said cell is killed. 

55. A method of modulating at least one biological activity of a cell expressing a PRO 11 14 
polypeptide, said method comprising contacting said cell with a PRO 100 polypeptide or an anti-PROH14 

15 polypeptide antibody, whereby said PRO100 polypeptide or anti-PROl 1 14 polypeptide antibody binds to said 
PRO 11 14 polypeptide, thereby modulating at least one biological activity of said cell. 

56. The method according to Claim 55, wherein said cell is killed. 

20 57. A method for stimulating the release of TNF-a from human blood, said method comprising 

contacting said blood with a PR0195, PRO202, PR0215, PR0221, PR0217, PR0222, PR0198, PR0245, 
PR0172, PR0265, PR0266, PR0344, PR0337, PR0322, PR01286, PR01279, PROB38 or PR01343 
polypeptide, wherein the release of TNF-a from said blood is stimulated. 

25 58. A method for modulating the uptake of glucose or FFA by skeletal muscle cells, said method 

comprising contacting said cells with a PR0182, PR0366, PR0198, PR0172 or PR0719 polypeptide, wherein 
the uptake of glucose or FFA by said cells is modulated. 

59. A method for stimulating the proliferation or differentiation of chondrocyte cells, said method 
30 comprising contacting said cells with a PR0182, PR0366, PR0198, PR01868, PRO202, PR0224, PR0172, 

PRO301 or PRO 13 12 polypeptide, wherein the proliferation or differentiation of said cells is stimulated. 

60. A method for modulating the uptake of glucose or FFA by adipocyte cells, said method 
comprising contacting said cells with a PRO202, PR0211, PR0344 or PRO 1338 polypeptide, wherein the 

35 uptake of glucose or FFA by said cells is modulated. 
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61 . A method for stimulating the proliferation of or gene expression in pericyte cells, said method 
comprising contacting said cells with a PR0366 polypeptide, wherein the proliferation of or gene expression in 
said cells is stimulated. 

62. A method for stimulating the release of proteoglycans from cartilage, said method comprising 
5 contacting said cartilage with a PR0216 polypeptide, wherein the release of proteoglycans from said cartilage 

is stimulated. 

63. A method for stimulating the proliferation of inner ear utricular supporting cells, said method 
comprising contacting said cells with a PR0172 polypeptide, wherein the proliferation of said cells is stimulated. 

10 

64. A method for stimulating the proliferation of T-lymphocyte cells, said method comprising 
contacting said cells with a PR0344 polypeptide, wherein the proliferation of said cells is stimulated. 

65 . A method for stimulating the release of a cytokine from PBMC cells, said method comprising 
15 contacting said cells with a PR0526 or PRO 1 343 polypeptide, wherein the release of a cytokine from said cells 

is stimulated. 

66. A method for inhibiting the binding of A-peptide to factor VIIA, said method comprising 
contacting a composition comprising said A-peptide and said factor VIIA with a PRO 182 polypeptide, wherein 

20 the binding of said A-peptide to said factor VIIA is inhibited. 

67. A method for inhibiting the differentiation of adipocyte cells, said method comprising 
contacting said cells with a PRO 185 or PRO 1 98 polypeptide, wherein the differentiation of said cells is inhibited. 

25 68. A method for stimulating the proliferation of endothelial cells, said method comprising 

contacting said cells with a PR0222 polypeptide, wherein the proliferation of said cells is inhibited. 

69. A method for detecting the presence of tumor in an mammal, said method comprising 
comparing the level of expression of any PRO polypeptide shown in Table 8 in (a) a test sample of cells taken 

30 from said mammal and (b) a control sample of normal cells of the same cell type, wherein a higher level of 
expression of said PRO polypeptide in the test sample as compared to the control sample is indicative of the 
presence of rumor in said mammal. 

70. The method of Claim 69, wherein said tumor is lung tumor, colon rumor, breast tumor, 
35 prostate tumor, rectal tumor, cervical tumor or liver tumor. 
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71. An oligonucleotide probe derived from any of the nucleotide sequences shown in the 
accompanying figures. 
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FIGURE 1 

GTTACTCGGTGGTGGCGGAGTCTACGGAAGCCGTTTTCGCTTCACTTTTCCTGGCTGTAGAGC 
GCTTTCCCCCTGGCGGGTGAGAGTGCAGAGACGAAGGTGCGAGATGAGCACTATGTTCGCGGA 
CACTCTCCTCATCGTTTTTATCTCTGTGTGCACGGCTCTGCTCGCAGAGGGCATAACCTGGGT 
CCTGGTTTACAGGACAGACAAGTACAAGAGACTGAAGGCAGAAGTGGAAAAACAGAGTAAAAA 
ATTGGAAAAGAAGAAGGAAACAATAACAGAGTCAGCTGGTCGACAACAGAAAAAGT^AAATAGA 
GAGACAAGAAGAGAAACTGAAGAATAACAACAGAGATCTATCAATGGTTCGAATGAAATCCAT 
GTTTGCTATTGGCTTTTGTTTTACTGCCCTMTGGGAATGTTCAATTCCATATTTGATGGTAG 
AGTGGTGGCT^AAGCTTCCTTTTACCCCTCTTTCTTACATCCAAGGACTGTCTCATCGAAATCT 
GCTGGGAGATGACACCACAGACTGTTCCTTCATTTTCCTGTATATTCTCTGTACTATGTCGAT 
TCGACAGAACATTCAGAAGATTCTCGGCCTTGCCCCTTCACGAGCCGCCACCAAGCAGGCAGG 
TGGATTTCTTGGCCCACCACCTCCTTCTGGGAAGTTCTCTTGAACTCAAGAACTCTTTATTTT 
CTATCATTCTTTCTAGACACACACACATCAGACTGGCAACTGTTTTGTAGCAAGAGCCATAGG 
TAGCCTTACTACTTGGGCCTCTTTCTAGTTTTGAATTATTTCTAAGCCTTTTGGGTATGATTA 
GAGTGAAAATGGCAGCCAGC7^AACTTGATAGTGCTTTTGGTCCTAGATGATTTTTATCAAATA 
AGTGGATTGATTAGTTAAGTTCAGGTMTGTTTATGTAATGAAAAACAAATAGCATCCTTCTT 
GTTTCATTTACATAAGTATTTTCTGTGGGACCGACTCTCAAGGCACTGTGTATGCCCTGCAAG 
TTGGCTGTCTATGAGCATTTAGAGATTTAGAAGAAAAATTTAGTTTGTTTAACCCTTGTAACT 
GTTTGTTTTGTTGTTGTTTTTTTTTCAAGCC7VAATACATGACATAAGATCAATAAAGAGGCCA 
AATTTTTAGCTGTTTTATGTACAAGGAGAGATCTGTTTCATTTTGTTTTGCCGTATTTCTAGA 
TATAAGTTTTAGCATGGGCCAGGAAGGACTAAAATAAAAGTTTTTAAGGTACAAAAAAAAAAA 
AAAA 
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FIGURE 2 

MSTMFADTLLIVFISVCTALLAEGITWVLVYRTDKYKRLKAEVEKQSKKLEKKKETITESAGR 
QQKKKIERQEEKLKNNNRDLSMVRMKSMFAIGFC FTALMGMFNSIFDGRVVAKLPFTPLSYIQ 
GLSHRNLLGDDTTDCSFIFLYILCTMSIRQNIQKILGLAPSRAATKQAGGFLGPPPPSGKFS 

Important features : 
Signal peptide: 

amino acids 1-22 

N-myristoylation sites., 
amino acids 103-109, 163-169 

cAMP- and cGMP- dependent protein kinase phosphorylation site . 

amino acids 53-57 
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FIGURE 3 

AGCCGGGGGCGGGTTTGAAGACGCGTCGTTGGGTTTTGGAGGCCGTGAAACAGCCGTTTGAGT 
TTGGCTGCGGGTGGAGAACGTTTGTCAGGGGCCCGGCCAAGAAGGAGGCCCGCCTGTTACGAT 
GGTGTCCATGAGTTTCAAGCGGAACCGCAGTGACCGGTTCTACAGCACCCGGTGCTGCGGCTG 
TTGCCATGTCCGCACCGGGACGATCATCCTGGGGACCTGGTACATGGTAGTAAACCTATTGAT 
GGCAATTTTGCTGACTGTGGAAGTGACTCATCCAAACTCCATGCCAGCTGTCAACATTCAGTA 
TGAAGTCATCGGTAATTACTATTCGTCTGAGAGAATGGCTGATAATGCCTGTGTTCTTTTTGC 
CGTCTCTGTTCTTATGTTTATAATCAGTTCAATGCTGGTTTATGGAGCAATTTCTTATCAAGT 
GGGTTGGCTGATTCCATTCTTCTGTTACCGACTTTTTGACTTCGTCCTCAGTTGCCTGGTTGC 
TATTAGTTCTCTCACCTATTTGCCAAGAATCAAAGAATATCTGGATCAACTACCTGATTTTCC 
CTACAAAGATGACCTCCTGGCCTTGGACTCCAGCTGCCTCCTGTTCATTGTTCTTGTGTTCTT 
TGCCTTATTCATCATTTTTAAGGCTTATCTAATTAACTGTGTTTGGAACTGCTATAAATACAT 
CAACAACCGAAACGTGCCGGAGATTGCTGTGTACCCTGCCTTTGAAAGCACCTCCTCAGTACG 
TTTTGCCAACCTATGAAATGGCCGTGAAAATGCCTGAAAAAGAACCACCACCTCCTTACTTAC 
CTGCCTGAAGAAATTCTGCCTTTGACAATAAATCCTATACCAGCTTTTTGTTTGTTTATGTTA 
CAGAATGCTGCAATTCAGGGCTCTTCAAACTTGTTTGATATAAAATATGTTGTCTTTTGTTTA 
AGCATTTATTTTCAAACACTAAGGAGCTTTTTGACATCTGTTAAACGTCTTTTTGTTTTTTTG 
TTAAGTCTTTTACATTTTAATAGTTTTTGAAGACAATCTAGGTTAAGCAAGAGCAAAGTGCCA 
TTGTTTGCCTTTAATTGGGGGGTGGGAAGGGAAAGAGGGTACTTGCCACATAGTTTCCTTTTT 
AACTGCACTTTCTTTATATAATCGTTTGCATTTTGTTACTTGCTACCCTGAGTACTTTCAGGA 
AGACTGACTTAAATATTCGGGGTGAGTMGTAGTTGGGTATAAGATCTGAACTTTTCATCTGC 
AGAGGCAAGAAAAATATTTGACATTGTGACTTGACTGTGGAAGATGATGGTTGCATGTTTCTA 
GTTTGTATATGTTTCCATCTTTGTGATAAGATGATTTAATAAATCTCTTTAAATACTAAAAAA 
AAAAAAAAA 
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FIGURE 4 

MVSMSFKRNRSDRFYSTRCCGCCHVRTGTIILGTWYMVVNLLMAILLTVEVTHPNSMPAVNIQ 
YEVIGN YYSSERMADNACVLFAVSVLMFI I SSMLVYGAI S YQVGWLI P FFC YRLFDFVLSCLV 
AISSLTYLPRIKEYLDQLPDFPYKDDLLALDSSCLLFIVLVFFALFIIFKAYLINCVWNCYKY 
INNRNVPEIAVYPAFESTSSVRFANL 

Important features of the protein: 

Transmembrane domain (Possible type II transmembrane protein) : 

amino acids 30-49, 81-100, 111-131, 158-175 

N-glycosylation site. 

amino acids 9-13 

Tyrosine kinase phosphorylation sites. 

amino acids 8-16, 193-202 ; 

N-myristoylation site. 

amino acids 68-74 
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FIGURE 5 

CCCGCTGGCCCGTCAGTGCTCTCCCCGTCGTTTGCCCTCTCCAGTTCCCCCAGTGCCTGCCCT 
ACGCACCCCGATGGCGGAGCTGCGGCCTAGCGGCGCCCCCGGCCCCACCGCGCCCCCGGCCCC 
TGGCCCGACTGCCCCCCCGGCCTTCGCTTCGCTCTTTCCCCCGGGACTGCACGCCATCTACGG 
AGAGTGCCGCCGCCTTTACCCTGACCAGCCGAACCCGCTCCAGGTTACCGCTATCGTCAAGTA 
CTGGTTGGGTGGCCCAGACCCCTTGGACTATGTTAGCATGTACAGGAATGTGGGGAGCCCTTC 
TGCTAACATCCCCGAGCACTGGCACTACATCAGCTTCGGCCTGAGTGATCTCTATGGTGACAA 
CAGAGTCCATGAGTTTACAGGAACAGATGGACCTAGTGGTTTTGGCTTTGAGTTGACCTTTCG 
TCTGAAGAGAGAAACTGGGGAGTCTGCCCCACCAACATGGCCCGCAGAGTTAATGCAGGGCTT 
GGCACGATACGTGTTCCAGTCAGAGAACACCTTCTGCAGTGGGGACCATGTGTCCTGGCACAG 
CCCTTTGGATAACAGTGAGTCAAGAATTCAGCACATGCTGCTGACAGAGGACCCACAGATGCA 
GCCCGTGCAGACACCCTTTGGGGTAGTTACCTTCCTCCAGATCGTTGGTGTCTGCACTGAAGA 
GCTACACTCAGCCCAGCAGTGGAACGGGCAGGGCATCCTGGAGCTGCTGCGGACAGTGCCTAT 
TGCTGGCGGCCCCTGGCTGATAACTGACATGCGGAGGGGAGAGACCATATTTGAGATCGATCC 
ACACCTGCAAGAGAGAGTTGACAAAGGCATCGAGACAGATGGCTCCAACCTGAGTGGTGTCAG 
TGCCAAGTGTGCCTGGGATGACCTGAGCCGGCCCCCCGAGGATGACGAGGACAGCCGGAGCAT 
CTGCATCGGCACACAGCCCCGGCGACTCTCTGGCAAAGACACAGAGCAGATCCGGGAGACCCT 
GAGGAGAGGACTCGAGATCAACAGCAAACCTGTCCTTCCACCAATCAACCCTCAGCGGCAGAA 
TGGCCTCGCCCACGACCGGGCCCCGAGCCGCAAAGACAGCCTGGAAAGTGACAGCTCCACGGC 
CATCATTCCCCATGAGCTGATTCGCACGCGGCAGCTTGAGAGCGTACATCTGAAATTCAACCA 
GGAGTCCGGAGCCCTCATTCCTCTCTGCCTAAGGGGCAGGCTCCTGCATGGACGGCACTTTAC 
ATATAAAAGTATCACAGGTGACATGGCCATCACGTTTGTCTCCACGGGAGTGGAAGGCGCCTT 
TGCCACTGAGGAGCATCCTTACGCGGCTCATGGACCCTGGTTACAACTCTGAACCTATCCTCG 
GAGCTCTGCCCTCCCGTCCTGGAACGTCTTTCTGCCCTGAGGAGAGGGTAGTCAGCATCTCCA 
ATTTTCAGCAGCTCAAGAACCTTGGCCCCCACAGGACTTCGCAGATGTCACATTGCCCCTCAG 
TCCCCTGAATGCCCTTCGGACCCAACCCCAATTCCCCAAGCCCCTGACCCCCTAGCTGCCGGG 
GTTCCCACTCCCAGTGCCACAACCCCCTCACCTCCCCTGGCAGCCCCTCAGCGAGCCTGAGGC 
CCAGCACCCGCTGGCTCCCCAGCACATGGTCCCCTCCCATGGGCTGTTGCCCAGGGAACCGGG 
GCGCGGTGGGAACGAGCTGCTGGCCTCGGCATGTTTCAATAAAGTTGCTGTGCTGGGAG 
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FIGURE 6 

MAELRPSGAPGPTAPPAPGPTAPPAFASLFPPGLHAIYGECRRLYPDQPNPLQVTAIVKYWLG 
GP'DPLDYVSMYRNVGSPSANIPEHWHYISFGLSDLYGDNRVHEFTGTDGPSGFGFELTFRLKR 
ETGESAPPTWPAELMQGLARYVFQSENTFCSGDHVSWHSPLDNSESRIQHMLLTEDPQMQPVQ 
TPFGVVT FLQIVGVCTEELHSAQQWNGQGILELLRTVPIAGGPWLITDMRRGETIFEIDPHLQ 
ERVDKGIETDGSNLSGVSAKCAWDDLSRPPEDDEDSRSICIGTQPRRLSGKDTEQIRETLRRG 
LEINSKPVLPPINPQRQNGLAHDRAPSRKDSLESDSSTAII PHELIRTRQLESVHLKFNQESG 
ALIPLCLRGRLLHGRHFTYKSITGDMAITFVSTGVEGAFATEEHPYAAHGPWLQL 

Important features: 
N-glycosylation site. 

amino acids 265-268 
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FIGURE 7 

CGCGAATGAAGTTTGCATTTTCCTCTGTTCTTGAGCCCAGCTTCTTCTCGTCTCCCACCCCAG 
CTTCCCGGCATTGGAAGAAGGGACCGTCCTCTTCCTTGTCTTGGCCACCCAAATCCTGGTATC 
GAAAGGGTTGAACGGACCGGAAGTGTGCAGCAGCGACGGGTCCCCAGCTAATCGACGCCGGAA 
GTAGCAATTACTAGACAAGCATTCCGCCGCCGGCTTCGCTATGGCGGCAATTCCCCCAGATTC 
CTGGCAGCCACCCAACGTTTACTTGGAGACCAGCATGGGAATCATTGTGCTGGAGCTGTACTG 
GAAGCATGCTCCAAAGACCTGTAAGAACTTTGCTGAGTTGGCTCGTCGAGGTTACTACAATGG 
CACAAAATTCCACAGAATTATCAAAGACTTCATGATCCAAGGAGGTGACCCAACAGGGACAGG 
TCGAGGTGGTGCATCTATCTATGGCAAACAATTTGAAGATGAACTTCATCCAGACTTGAAATT 
CACGGGGGCTGGAAT.TCTCGCAATGGCCAATGCGGGGCCAGATACCAATGGCAGCCAGTTCTT 
TGTGACCCTCGCCCCCACCCAGTGGCTTGACGGCAAACACACCATTTTTGGCCGAGTGTGTCA 
GGGCATAGGAATGGTGAATCGCGTGGGAATGGTAGAAACAAACTCCCAGGACCGCCCTGTGGA 
CGACGTGAAGATCATTAAGGCATACCCTTCTGGGTAGACTTGCTACCCTCTTGAGCAGCTCTT 
CTGAGATGGCCCCAGTGAACCAGCTTCTAGATGACATAGAATGACATGTAATGCTAAATTTCA 
TTTTGGCTTTGCAAGTCATGAAGCTTAGGAGGGCTGGCATCTTGGGTGAGTTAGAGATGGAAG 
TACATTTT7VATAGGATGCTTCTTTTCTCTTCCCCCAGTGCCTAGGTTGCCAGAGCATTTGCAC 
AAATGCCCCTGTTTATCAATAGGTGACTACTTACTACACATGAACCATAATGCTGCTTCTTGT 
GCATGTCTGCTCTGATATACGTCGAACAATGTAGCAGCCACTGTCATTTCTCAGTGGTTTTGC 
CTAACCAAACTTCTTCCTAAGGAGATTTATATTCTGGCCTACACAGCAGTCCTTGATGGCTGA 
CAGCCACAGAATTCCAAACCAAGTAGTGTCTGTCAGCCCTCTTAACTCTGTGCACGCCCTATT 
TCAGTCTTTTACATTTGTTCTTCTAGGGAATGTATGCATCTCTATATATATTTTCCCTCTCAA 
AACCAGAACATCAACAGTGCTGTTTCTGACACTTCAGACATCCCACGCAAAGCCACATTGAAT 
TTTTGCCAAATGAAAAACACATCCAACAATCAAGTTTCTAAGAAGGTGTCAAGTGGGGAATAA 
TAATAATGTATAATAATCAAGAAATTAGTTTATTAAAAGGAAGCAGAAGCATTGACCATTTTT 
TCCCAGAGAAGAGGAGAAATCTGTAGTGAGCAAAGGACAGACCATGAATCCTCCTTGAGAAGT 
AGTACTCTCAGAAAGGAGAAGCGCCACTCAAGTTGTTTTAACCCAAGACTTTAGAGAAATTAG 
GTCCT^AGATTTTTATATGTTCAGTTGTTTATGTATAAAAATAACTTTCTGGATTTTGTGGGGA 
GGAGCAGGAGAGGAAGGAAGTTAATACCTATGTAATACATAGAAACTTCCACAATAAAATGCC 
ATTGATGGTTAAAAAAAAAAAAAAAAAAA 
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FIGURE 8 

MAAIPPDSWQPPNVYLETSMGIIVLELYWKHAPKTCKNFAELARRGYYNGTKFHRIIKDFMIQ 
GGDPTGTGRGGASIYGKQFEDELHPDLKFTGAGILAMANAGPDTNGSQFFVTLAPTQWLDGKH 
TIFGRVCQGIGMVNRVGMVETNSQDRPVDDVKIIKAYPSG 

Important features: 
N-glycosylation sites : 

amino acids 49-52, 108-111 

N-myristoylation sites : 

amino acids 64-69, 69-74, 143-148 

Cyclophilin-type pep tidy 1 -prolyl cis-trans isomerase signature: 

amino acids 48-65 
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FIGURE 9 

CGGACGCGTGGGCGCGCGCGAGCGCAGCGGTGGGAGGCGGCGACCAGCCGGTTGAGGCCCCAG 
GCTTGGCCTCACCACAATGTGGCACGAGGCTCGGAAGCATGAGCGGAAGCTTCGAGGCATGAT 
GGTCGACTACAAGAAGAGGGCGGAGCGGAGACGGGAGTATTATGAAAAGATCAAGAAGGACCC 
AGCCCAGTTCCTGCAGGTACATGGCCGAGCTTGCAAGGTGCACCTGGATTCTGCAGTCGCCCT 
GGCCGCTGAGAGCCCTGTTAATATGATGCCCTGGCAGGGGGACACCMCAACATGATTGACCG 
ATTCGATGTCCGTGCCCACCTGGACCACATCCCCGACTACACCCCCCCTCTGCTCACCACCAT 
CTCCCCAGAACAGGAGTCGGACGAACGGAAGTGTAACTACGAGCGCTACAGAGGCCTGGTGCA 
GAACGACTTTGCCGGCATCTCAGAGGAGCAGTGCCTGTACCAGATCTACATTGATGAGTTGTA 
CGGAGGCCTCCAGAGACCCAGCGAAGATGAGAAGAAGAAGCTGGCAGAGAAGAAGGCTTCCAT 
CGGTTATACCTACGAGGACAGCACGGTGGCCGAGGTAGAGAAGGCGGCAGAAAAGCCAGAGGA 
GGAGGAGTCAGCGGCCGAGGAGGAGAGCAACTCGGACGAAGATGAGGTCATCCCCGACATCGA 
CGTGGAGGTGGACGTGGATGAATTGAACCAGGAGCAGGTGGCAGATCTCAACAAACAGGCCAC 
GACTTATGGCATGGCCGACGGTGACTTCGTCAGGATGCTCCGGAAAGACAAGGAGGAGGCAGA 
GGCCATCAAGCATGCCAAGGCTCTTGAGGAGGAGAAGGCCATGTACTCGGGACGCCGCTCTCG 
ACGCCAGCGGAGAGAGTTTCGGGAGAAGCGGCTGAGGGGTCGCAAGATCAGCCCACCCAGCTA 
TGCCCGCCGAGACAGCCCCACCTATGACCCCTATAAGCGGTCACCCTCGGAGTCCAGCTCAGA 
GTCCCGCTCCCGCTCCCGCTCCCCGACCCCGGGCCGCGAGGAGAAGATCACGTTCATCACCAG 
TTTTGGGGGCAGCGATGAGGAGGCAGCCGCAGCCGCTGCTGCCGCAGCAGCATCAGGAGTCAC 
CACAGGGAAGCCCCCCGCACCTCCCCAGCCTGGCGGCCCCGCCCCGGGACGTAATGCCAGCGC 
CCGCCGCCGCTCCTCCTCCTCCTCCTCCTCCTCTTCTGCCTCGAGGACCTCCAGCTCCCGCTC 
CAGCTCTCGCTCCAGCTCCCGCTCTCGCCGTGGTGGGGGCTACTACCGTTCCGGCCGCCACGC 
CCGCTCCCGGTCCCGCTCCTGGTCCCGCTCCCGCTCCCGCTCCCGGCGCTATTCCCGGTCCCG 
TAGCCGTGGCCGGCGGCACTCAGGTGGGGGCTCCCGAGACGGACACCGGTACTCCCGCTCGCC 
CGCCCGGCGTGGTGGTTACGGGCCCCGGCGCAGAAGCAGGAGCCGCTCCCACTCAGGGGACCG 
CTACAGGCGGGGCGGCCGGGGCCTCAGGCACCACAGCAGTAGCCGCAGCCGCAGCAGCTGGTC 
CCTCAGCCCGTCCCGCAGTCGCAGCCTGACTCGCAGCCGCAGCCATAGCCCCAGCCCCAGCCA 
GAGCCGCAGCCGCAGCCGCAGCCGCAGCCAGAGCCCCTCGCCATCACCCGCAAGAGAGAAGCT 
GACCAGGCCGGCCGCGTCCCCTGCTGTGGGCGAGAAGCTGAAAAAGACCGAACCTGCCGCTGG 
TAAAGAGACAGGAGCTGCCAAAGTCACCCAAGCTGACGCCTCAGGAGAAGCTGAAACTGAGGA 
TGCAGAAGGCGCTGMCAGGCAGTTCAAGGCGGATAAGAAGGCGGCACAAGAAAAGATGATCC 
AGCAGGAGCATGAGCGGCAGGAGCGGGAAGACGAGCTTCGAGCCATGGCCCGCAAGATCCGCA 
TGAAGGAGCGGGAACGCCGAGAGAAGGAGAGAGAAGAGTGGGAACGCCAGTACAGCCGGCAGA 
GCCGCTCACCCTCCCCCCGATACAGTCGAGAATACAGCTCTTCTCGAAGGCGCTCAAGGTCCC 
GATCCCGAAGCCCCCATTACCGACATTAGGCAGAAGAGTGGGGGGTGGGGAGGACAAGGGGGT 
GGGTAAGGGGCTCAAGCTGTGATGCTGCTGGTTTTATCTCTAGTGAAATAAAGTCAAAAGTTA 
TTTAATTCCCGTCAAATyVAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAA 
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FIGURE 10 

MWHEARKHERKLRGMMVDYKKRAERRREYYEKIKKDPAQFLQVHGRACKVHLDSAVALAAESP 
VNMMPWQGDTNNMIDRFDVRAHLDHIPDYTPPLLTTISPEQESDERKCNYERYRGLVQNDFAG 
ISEEQCLYQIYIDELYGGLQRPSEDEKKKLAEKKASIGYTYEDSTVAEVEKAAEKPEEEESAA 
EEESNSDEDEVIPDIDVEVDVDELNQEQVADLNKQATTYGMADGDFVRMLRKDKEEAEAIKHA 
KALEEEKAMYSGRRSRRQRREFREKRLRGRKISPPSYARRDSPTYDPYKRSPSESSSESRSRS 
RSPTPGREEKITFITSFGGSDEEAAAAAAAAAASGVTTGKPPAPPQPGGPAPGRNASARRRSS 
SSSSSSSASRTSSSRSSSRSSSRSRRGGGYYRSGRHARSRSRSWSRSRSRSRRYSRSRSRGRR 
HSGGGSRDGHRYSRSPARRGGYGPRRRSRSRSHSGDRYRRGGRGLRHHSSSRSRSSWSLSPSR 
* SRSLTRSRSHSPSPSQSRSRSRSRSQSPSPSPAREKLTRPAASPAVGEKLKKTEPAAGKETGA 
AKVTQADASGEAETEDAEGAEQAVQGG 

Important features: 
N-glycosylation site: 

amino acids 370-373 

Glycosaminoglycan attachment site: 

amino acids 443-446 

cAMP- and cGMP -dependent protein kinase phosphorylation site: 

amino acids 159-162, 282-285, 291-294, 374-377, 375-378, 430-433, 
440-443, 466-469 

Casein kinase II phosphorylation site: 

amino acids 149-152, 166-169, 171-174, 187-190, 193-196, 195-198, 
303-306, 307-310, 335-338, 571-574 

N-myristoylation sites : 

amino acids 118-123, 229-234, 350-355, 446-451, 586-591 
Amidation sites : 

amino acids 263-266, 280-283, 438-441 
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FIGURE 11 

GGTAGGCGCGCCCAGACCTGAGACGGGTTGGGACTGGGCTGCGTCACGCGCGGGCTCTAAGCG 
CCCGGGGCCCCGCCCAGTGGCCGGCACAGCCAATCGCAGCGCGGGAAGGCGGTGGGGGCGGGG 
AAGGCCGCCTGGAAACTTAAATCCCGAGGCGGGCGAACCTGCACCAGACCGCGGACGTCTGTA 
ATCTCAGAGGCTTGTTTGCTGAGGGTGCCTGCGCAGCTGCGACGGCTGCTGGTTTTGAAACAT 
GAATCTTTCGCTCGTCCTGGCTGCCTTTTGCTTGGGAATAGCCTCCGCTGTTCC71AAATTTGA 
CCAAAATTTGGATACAAAGTGGTACCAGTGGAAGGCAACACACAGAAGATTATATGGCGCGAA 
TGAAGAAGGATGGAGGAGAGCAGTGTGGGAAAAGAATATGAAAATGATTGAACTGCACAATGG 
GGAATACAGCCAAGGGAAACATGGCTTCACAATGGCCATGAATGCTTTTGGTGACATGACCAA 
TGAAGAATTCAGGCAGATGATGGGTTGCTTTCGAAACCAGAAATTCAGGAAGGGGAAAGTGTT 
CCGTGAGCCTCTGTTTCTTGATCTTCCCAAATCTGTGGATTGGAGAAAGAAAGGCTACGTGAC 
GCCAGTGAAGAATCAGAAACAGTGTGGTTCTTGTTGGGCTTTTAGTGCGACTGGTGCTCTTGA 
AGGACAGATGTTCCGGAAAACTGGGAAACTTGTCTCACTGAGCGAGCAGAATCTGGTGGACTG 
TTCGCGTCCTCAAGGCAATCAGGGCTGCAATGGTGGCTTCATGGCTAGGGCCTTCCAGTATGT 
CAAGGAGAACGGAGGCCTGGACTCTGAGGAATCCTATCCATATGTAGCAGTGGATGAAATCTG 
TAAGTACAGACCTGAGAATTCTGTTGCTAATGACACTGGCTTCACAGTGGTCGCACCTGGAAA 
GGAGAAGGCCCTGATGAAAGCAGTCGCAACTGTGGGGCCCATCTCCGTTGCTATGGATGCAGG 
CCATTCGTCCTTCCAGTTCTACAAATCAGGCATTTATTTTGAACCAGACTGCAGCAGCAAAAA 
CCTGGATCATGGTGTTCTGGTGGTTGGCTACGGCTTTGAAGGAGCAAATTCGAATAACAGCAA 
GTATTGGCTCGTCAAAAACAGCTGGGGTCCAGAATGGGGCTCGAATGGCTATGTAAAAATAGC 
CAAAGACAAGAACAACCACTGTGGAATCGCCACAGCAGCCAGCTACCCCAATGTGTGAGCTGA 
TGGATGGTGAGGAGGAAGGACTTAAGGACAGCATGTCTGGGGAAATTTTATCTTGAAACTGAC 
CAAACGCTTATTGTGTAAGATAAACCAGTTGMTCATGGAGGATCCAAGTTGAGATTTTAATT 
CTGTGACATTTTTACAAGGGTAAAATGTTACCACTACTTTAATTATTGTTATACACAGCTTTA 
TGATATCAAAGACTCATTGCTTT^ATTCTAAGACTTTTGAATTTTCATTTTTTAAAAAGATGTA 
CAAAACAGTTTGAAATAAATTTTAATTCGTATATA 
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FIGURE 12 

MNLSLVLAAFCLGIASAVPKFDQNLDTKWYQWKATHRRLYGANEEGWRRAVWEKNMKMIELHN 
GEYSQGKHGFTMAMNAFGDMTNEEFRQMMGCFRNQKFRKGKVFREPLFLDLPKSVDWRKKGYV 
TPVKNQKQCGSCWAFSATGALEGQMFRKTGKLVSLSEQNLVDCSRPQGNQGCNGGFMARAFQY 
VKENGGLDSEESYPYVAVDEICKYRPENSVAN DTGFTWAPGKEKALMKAVATVGPISVAMDA 
GHSSFQFYKSGIYFEPDCSSKNLDHGVLVVGYGFEGANSNNSKYWLYKNSWGPEWGSNGYVKI 
AKDKNNHCGIATAASYPNV 

Important features: 
Signal sequence 

amino acids 1-17 

N-glycosylation sites. 

amino acids 2-6, 221-225, 292-296 

N-myristoylation sites. 

amino acids 13-19, 93-99, 136-142, 145-151, 174-180, 177-183, 
180-186, 194-200, 288-294, 324-330 

Eukaryotic thiol (cysteine) proteases cysteine active site. 

amino acids 132-144 

Eukaryotic thiol (cysteine) proteases histidine active site. 

amino acids 275-286 
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FIGURE 13 

GGCGGCGTCATGTGATCCGCTTCCCTGCTCCTTTAAGCGTCCACAGGCGGCGGAGCGGCCACA 
ATCACAGCTCCG.GGCATTGGGGGAACCCGAGCCGGCTGCGCCGGGGGAATCCGTGCGGGCGCC 
TTCCGTCCCGGTCCCATCCTCGCCGCGCTCCAGCACCTCTGAAGTTTTGCAGCGCCCAGAAAG 
GAGGCGAGGAAGGAGGGAGTGTGTGAGAGGAGGGAGCAAAAAGCTCACCCTAAAACATTTATT 
TCAAGGAGAAAAGAAAAAGGGGGGGCGCAAAAATGGCTGGGGCAATTATAGAAAACATGAGCA 
CCAAGAAGCTGTGCATTGTTGGTGGGATTCTGCTCGTGTTCCAAATCATCGCCTTTCTGGTGG 
GAGGCTTGATTGCTCCAGGGCCCACAACGGCAGTGTCCTACATGTCGGTGAAATGTGTGGATG 
CCCGTAAGAACCATCACAAGACAAAATGGTTCGTGCCTTGGGGACCCAATCATTGTGACAAGA 
TCCGAGACATTGAAGAGGCAATTCCAAGGGAAATTGAAGCCAATGACATCGTGTTTTCTGTTC 
ACATTCCCCTCCCCCACATGGAGATGAGTCCTTGGTTCCAATTCATGCTGTTTATCCTGCAGC 
TGGACATTGCCTTCAAGCTAAACAACCAAATCAGAGAAAATGCAGAAGTCTCCATGGACGTTT 
CCCTGGCTTACCGTGATGACGCATTTGCTGAGTGGACTGAAATGGCCCATGAAAGAGTACCAC 
GGAAACTCAAATGCACCTTCACATCTCCCAAGACTCCAGAGCATGAGGGCCGTTACTATGAAT 
GTGATGTCCTTCCTTTCATGGAAATTGGGTCTGTGGCCCATAAGTTTTACCTTTTAAACATCC 
GGCTGCCTGTGAATGAGAAGAAGAAAATCAATGTGGGAATTGGGGAGATAAAGGATATCCGGT 
TGGTGGGGATCCACCAAAATGGAGGCTTCACCAAGGTGTGGTTTGCCATGAAGACCTTCCTTA 
CGCCCAGCATCTTCATCATTATGGTGTGGTATTGGAGGAGGATCACCATGATGTCCCGACCCC 
CAGTGCTTCTGGAAAAAGTCATCTTTGCCCTTGGGATTTCCATGACCTTTATCAATATCCCAG 
TGGAATGGTTTTCCATCGGGTTTGACTGGACCTGGATGCTGCTGTTTGGTGACATCCGACAGG 
GCATCTTCTATGCGATGCTTCTGTCCTTCTGGATCATCTTCTGTGGCGAGCACATGATGGATC 
AGCACGAGCGGAACCACATCGCAGGGTATTGGAAGCAAGTCGGACCCATTGCCGTTGGCTCCT 
TCTGCCTCTTCATATTTGACATGTGTGAGAGAGGGGTACAACTCACGAATCCCTTCTACAGTA 
TCTGGACTACAGACATTGGAACAGAGCTGGCCATGGCCTTCATCATCGTGGCTGGAATCTGCC 
TCTGCCTCTACTTCCTGTTTCTATGCTTCATGGTATTTCAGGTGTTTCGGAACATCAGTGGGA 
AGCAGTCCAGCCTGCCAGCTATGAGCAAAGTCCGGCGGCTACACTATGAGGGGCTAATTTTTA 
GGTTCAAGTTCCTCATGCTTATCACCTTGGCCTGCGCTGCCATGACTGTCATCTTCTTCATCG 
TTAGTCAGGTAACGGAAGGCCATTGGAAATGGGGCGGCGTCACAGTCCAAGTGAACAGTGCCT 
TTTTCACAGGCATCTATGGGATGTGGAATCTGTATGTCTTTGCTCTGATGTTCTTGTATGCAC 
CATCCCATAAAAACTATGGAGAAGACCAGTCCAATGGCGATCTGGGTGTCCATAGTGGGGAAG 
AACTCCAGCTCACCACCACTATCACCCATGTGGACGGACCCACTGAGATCTACAAGTTGACCC 
GCAAGGAGGCCCAGGAGTAGGAGGCTGCAGCGCCCGGCTGGGACGGTCTCTCCATACCCCAGC 
CCCTCTAACTAGAGTGGGGAGCATGCCAGAGAGAGCTCAATGTACAAATGAATGCCTCATGGC 
TCTTAGCTGTGGTTTCTTGGACCAGCGGCAT.GGACATTTGTCAGTTTGCCTTCTGACGGTAGC 
TTTTGGAGGAAGATTCCTGCAGCCACTAATGCATTGTGTATGATAACAAAMCTCTGGTATGA 
CACATTTTCTGTGATCATTGTTAATTAGTGACATAGTAACATCTGTAGCAGCTGGTTAGTAAA 
CCTCATGTGGGGGTGGGGTGGGGGTGTATTCCTTGGGGGATGGTTTGGGCCGAATGGGGAGTG 
GAATATTTGACATTTTTCCTGTTTTAAATTCTAGGATAGATTTTAACATCCTTTGCGGTCCCA 
GTCCAAGGTAGGCTGGTGTCATAGTCTTCTCACTCCTAATCCATGACCACTGTTTTTTTCCTA 
TTTATATCACCAGGTAGCCTACTGAGTTAATATTTAAGTTGTCAATAGATAAGTGTCCCTGTT 
TTGTGGCATAATATAACTGAATTTCATGAGAAGATTTATTCCACCAGGGGTATTTCAGCTTTG 
AAACCAAATCTGTGTATCTAATACTAACCAATCTGTTGGATGTGGATTTTAAAAAATGTTTGC 
TAAACTACCCMGTAAGATTTACTGTATTAAATGGCCTTCGGGTCTGAAAAGCTTTTTTAACC 
TCTTGCTTAAAATGCGTTTTATTTTGATAAGATACTTCAAATAGCCTCCAAAAGTGTAGATCC 
AATCACTTAAATAAACCTGTATGTATATGCAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 14 

MAGAIIENMSTKKLCIVGGILLVFQIIAFLVGGLIAPGPTTAVSYMSVKCVDARKNHHKTKWF 
VPWGPNHCDKIRDIEEAIPREIEANDIVFSVHIPLPHMEMSPWFQFMLFILQLDIAFKLNNQI 
RENAEVSMDVSLAYRDDAFAEWTEMAHERVPRKLKCTFTSPKTPEHEGRYYECDVLPFMEIGS 
VAHKFYLLNIRLPVNEKKKINVGIGEIKDIRLVGIHQNGGETKVWFAMKT FLTPSI FI IMVWY 
WRRITMMSRPPVLLEKVIFALGISMTFINIPVEWFSIGFDWTWMLLFGDIRQGI FYAMLLSFW 
IIFCGEHMMDQHERNHIAGYWKQVGPIAVGSFCLFIFDMCERGVQLTNPFYSIWTTDIGTELA 
MAFIIVAGICLCLYFLFLCFMVFQVFRNISGKQSSLPAMSKVRRLHYEGLIFRFKFLMLITLA 
CAAMTVIFFIVSQVTEGHWKWGGVTVQVNSAFFTGIYGMWNLYVFALMFLYAPSHKNYGEDQS 
NGDLGVHSGEELQLTTTITHVDGPTEIYKLTRKEAQE 

Important features of the protein: 
Signal peptide: 

amino acids 1-42 

Transmembrane domains: 

amino acids 239-253, 269-284, 302-318, 338-352, 377-399, 434-452, 
471-488 

N-glycosylation sites. 

amino acids 8-12, 406-410 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 254-258 

N-myristoylation sites. 

amino acids 223-229, 274-280, 305-311, 358-364, 374-380, 386-392, 
509-515 
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FIGURE 15 

GTGAGGGGAACAGCTGATCCGTCTGTTGGGAGGACAGATATCTCAAGGCCAGGATCGAAGAAT 

CACCACTAAGCCGGGCACCATCCCGTGGTGGAGTCAACTTTCTCAATGTAGCCCGGACCTACA 

TCCCCAACACCAAGGTGGAATGTCACTACACCCTTCCCCCAGGCACCATGCCCAGTGCCAGTG 

ACTGGATTGGCATCTTCAAGGTGGAGGCTGCCTGTGTTCGGGATTACCACACATTTGTGTGGT 

CTTCCGTGCCTGAAAGTACAACTGATGGTTCCCCCATTCACACCAGTGTCCAGTTCCAAGCCA 

GCTACCTGCCCAAACCAGGAGCTCAGCTCTACCAGTTCCGATATGTGAACCGCCAGGGCCAGG 

TGTGTGGGCAGAGCCCCCCTTTCCAGTTCCGAGAGCCAAGGCCCATGGATGAACTGGTGACCC 

TGGAGGAGGCTGATGGGGGCTCTGACATCCTGCTGGTTGTCCCCAAGGCAACTGTGTTACAGA 

ACCAGCTCGATGAGAGCCAGCAAGAACGGAATGACCTGATGCAGCTGAAGCTACAGCTGGAGG 

GACAGGTGACAGAGCTGAGGAGCCGAGTGCAGGAGCTCGAGAGGGCTCTGGCAACTGCCAGGC 

AGGAGCACACGGAGCTGATGGAACAGTACAAGGGGATTTCCCGGTCCCATGGGGAGATCACAG 

AAGAGAGGGACATCCTGAGCCGGCAACAGGGAGACCATGTGGCACGCATCCTGGAGCTAGAGG 

ATGACATCCAGACCATCAGTGAGAAAGTGCTGACGAAGGAAGTGGAGCTGGACAGGCTTAGAG 

ACACAGTGAAGGCCCTGACTCGGGAACAAGAGAAGCTCCTTGGGCAACTGAAAGAAGTACAAG 

CAGACAAGGAGCAAAGTGAGGCTGAGCTCCAAGTGGCACAACAGGAGAACCATCACTTAAATT 

TGGACCTGAAGGAGGCGAAGAGCTGGCAAGAGGAGCAGAGTGCTCAGGCTCAGCGACTGAAAG 

ACAAGGTGGCCCAGATGAAGGACACCCTAGGCCAGGCCCAGCAGCGGGTGGCCGAGCTGGAGC 

CCTTGAAGGAGCAGCTTCGAGGGGCCCAGGAGCTTGCAGCCTCAAGCCAGCAGAAAGCCACCC 

TTCTTGGGGAGGAGTTGGCCAGTGCAGCAGCAGCCAGGGACCGCACCATAGCCGAACTACACC 

GCAGCCGCCTGGAAGTGGCTGAAGTTAACGGCAGGCTGGCTGAGCTCGGTTTGCACTTGAAGG 

AAGAAAAATGCCAATGGAGCAAGGAGCGGGCAGGGCTGCTGCAGAGTGTGGAGGCAGAGAAGG 

ACAAGATCCTGAAGCTGAGTGCAGAGATACTTCGATTGGAGAAGGCAGTTCAGGAGGAGAGGA 

CCCAAAACCAAGTGTTCAAGACTGAGCTGGCCCGGGAGAAGGATTCTAGCCTGGTACAGTTGT 

CAGAAAGTAAGCGGGAGCTGACAGAGCTGCGGTCAGCCCTGCGTGTGCTCCAGAAGGAAAAGG 

AGCAGTTACAGGAGGAGAAACAGGAATTGCTAGAGTACATGAGAAAGCTAGAGGCCCGCCTGG 

AGAAGGTGGCAGATGAGAAGTGGAATGAGGATGCCACCACAGAGGATGAGGAGGCCGCTGTGG 

GGCTGAGCTGCCCGGCAGCTCTGACAGACTCAGAGGACGAGTCCCCAGAAGACATGAGGCTCC 

CACCCTATGGCCTTTGTGAGCGTGGAGACCCAGGCTCCTCTCCTGCTGGGCCTCGAGAGGCTT 

CTCCCCTTGTTGTCATCAGCCAGCCGGCTCCCATTTCTCCTCACCTCTCTGGGCCAGCTGAGG 

ACAGTAGCTCTGACTCGGAGGCTGAAGATGAGAAGTCAGTCCTGATGGCAGCTGTGCAGAGTG 

GGGGTGAGGAGGCCAACTTACTGCTTCCTGAACTGGGCAGTGCCTTCTATGACATGGCCAGTG 

GCTTTACAGTGGGTACCCTGTCAGAAACCAGCACTGGGGGCCCTGCCACCCCCACATGGAAGG 

AGTGTCCTATCTGTAAGGAGCGCTTTCCTGCTGAGAGTGACAAGGATGCCCTGGAGGACCACA 

TGGATGGACACTTCTTTTTCAGCACCCAGGACCCCTTCACCTTTGAGTGATCTTACTCCCTCG 

TACATGCACAAATACACACTCATGCACACACACACTCACACACATGCATACACTTAGGTTTCA 

TGCCCATTTTCTATCACACTGGGCTCCATGATATTCTGTTCCCTAAGAACTGCTTCTGTGTGC 

CCTGTTTTCATCCCAAGATTTCTCACTTCATCCTCTCCTACCTGGCTCTTTTGTCCCAGGGAG 

GGGTCCTGTTCGGAAGCAGTGGCTGAATTTATCCCCTGAAAGTGGTTTTGGAGGAACCGGGAT 

GGAGGAGGCCTTCCCCTGTGGGAATAGAATCGTCCACTCCTAGCCCTGGTTGCTTCTGATACA 

CAGCCACTGCACACACACACTCACACTCACACTCCCTTGTCTGATGCCCCAAAGCCAATTCCT 

GGGGCACCCTACCCTCTCTTATTTGGAGTTTCCGTTGGTTTACCTGAGTTTTCTCTGGGGTCT 

GCACAGAGGCAGCAGCATGGACATCATGGCCTCTCAGGTCCCTTTTGGTTCTCAGTTTCATTG 

GTTCCTCTTTCTGTTCCCCCATTGACTTCTGTGCCCCACCCTAGCCTTTTCCATAACCTTAGG ' 

TATTCAGTTTGGAGGGGTTTTTTGTATTTTTGAGGATTCCTGTATTCTGTATCCTCTCCTCGC 

ATCTCCTCACATGGAAAGAAATAATGTATTTGTGCCTTCTGTGAGGAATGGGGGGAACAAGTG 

GTCCCAGGTATCCCCATTTCCAAGGCCCCCCTCCCTCTCCAGGTCCCCCCACAGCAATAAAAG 

CTTCCCCCTGATATCCATCCCTTTGTAGTTTGAACAAATATATTTATATGATATGTAA 
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FIGURE 16 

MEESPLSRAPSRGGVNFLNVARTYIPNTKVECHYTLPPGTMPSASDWIGIFKVEAACVRDYHT 
FVWSSVPESTTDGSPIHTSVQFQASYLPKPGAQLYQFRYVNRQGQVCGQSPPFQFREPRPMDE 
LVTLEEADGGSDILLVVPKATVLQNQLDESQQERNDLMQLKLQLEGQVTELRSRVQELERALA 
TARQEHTELMEQYKGISRSHGEITEERDILSRQQGDHVARILELEDDIQTISEKVLTKEVELD 
RLRDTVKALTREQEKLLGQLKEVQADKEQSEAELQVAQQENHHLNLDLKEAKSWQEEQSAQAQ 
RLKDKVAQMKDTLGQAQQRVAELEPLKEQLRGAQELAASSQQKATLLGEELASAAAARDRTIA 
ELHRSRLEVAEVNGRLAELGLHLKEEKCQWSKERAGLLQSVEAEKDKILKLSAEILRLEKAVQ 
EERTQNQVFKTELAREKDSSLVQLSESKRELTELRSALRVLQKEKEQLQEEKQELLEYMRKLE 
ARLEKVADEKWNEDATTEDEEAAVGLSCPAALTDSEDESPEDMRLPPYGLCERGDPGSSPAGP 
REASPLVVISQPAPISPHLSGPAEDSSSDSEAEDEKSVLMAAVQSGGEEANLLLPELGSAFYD 
MASGFTVGTLSETSTGGPATPTWKECPICKERFPAESDKDALEDHMDGHFFFSTQDPFTFE 

Important features: 

Casein kinase II phosphorylation sites: 

amino acids 28-31, 43-46, 68-71, 72-75, 129-132, 156-159, 208- 

211, .239-242, 282-285, 305-308, 376-379, 383-383, 468-471, 520- 

523, 521-524, 537-540, 539-542, 543-546, 593-596, 595-598, 597- 

600, 612-615, 639-642, 652-655, 667-670, 683-686 

N-myristoylation sites : 

amino acids 39-44, 107-112, 204-209, 414-419, 561-566, 613-618 

Cell attachment sequence: 

amino acids 557-559 

Leucine zipper pattern sequence: 

amino acids 163-184, 475-496, 482-503 
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FIGURE 17 

GCAAGTTGGGAATTTTAGACTGTCACTGCACATGGACCTCTGGGAAGACGTCTGGCGAGAGCT 
AGGCCCACTGGCCCTACAGACGGATCTTGCTGGCTCACCTGTCCCTGTGGAGGTTCCCCTGGG 
AAGGCAAGATGCCCAACAACAGCACTGCTCTGTCATTGGCCAATGTTACCTACATCACCATGG 
AAATTTTCATTGGACTCTGCGCCATAGTGGGCAACGTGCTGGTCATCTGCGTGGTCAAGCTGA 
ACCCCAGCCTGCAGACCACCACCTTCTATTTCATTGTCTCTCTAGCCCTGGCTGACATTGCTG 
TTGGGGTGCTGGTCATGCCTTTGGCCATTGTTGTCAGCCTGGGCATCACAATCCACTTCTACA 
GCTGCCTTTTTATGACTTGCCTACTGCTTATCTTTACCCACGCCTCCATCATGTCCTTGCTGG 
CCATCGCTGTGGACCGATACTTGCGGGTCAAGCTTACCGTCAGATTCAGAATTCCTGGGCTCC 
CTGGGTGCATTCTATCATTCCAGTTGAAAGTTTGCTTCCTTCCAGTCATGTGGCTCTTCATTC 
TACTCTCCTTGGCTCTCATTTCAGATGCCATGGTCATGGATGAAAAGGTCAAGAGAAGCTTTG 
TGCTGGACACGGCTTCTGCCATCTGCAACTACAATGCCCACTACAAGAATCACCCCAAATACT 
GGTGCCGAGGCTATTTCCGTGACTACTGCAACATCATCGCCTTCTCCCCTAACAGCACCAATC 
ATGTGGCCCTGAGGGACACAGGGAACCAGCTCATTGTCACTATGTCCTGCCTGACCAAAGAGG 
ACACGGGCTGGTACTGGTGTGGCATCCAGCGGGACTTTGCCAGGGATGACATGGATTTTACAG 
AGCTGATTGTAACTGACGACAAAGGAACCCTGGCCAATGACTTTTGGTCTGGGT^AAGACCTAT 
CAGGCAACAAAACCAGAAGCTGCAAGGCTCCCAAAGTTGTCCGCAAGGCTGACCGCTCCAGGA 
CGTCCATTCTCATCATTTGCATACTGATCACGGGTTTGGGAATCATCTCTGTAATCAGTCATT 
TGACCAAAAGGAGGAGAAGTCAAAGGAATAGAAGGGTAGGCAACACTTTGAAGCCCTTCTCGC 
GTGTCCTGACTCCAAAGGAAATGGCTCCTACTGAACAGATGTGACTGAAGATTTTTTTAATTT 
AGTTCATAAAGTGATGCTACAACAGAATAATCACCATGACAACTGGCCCACACCTCAGAGACT 
GATTCTGATCTCCCAGGAATTCTGAAGGACCCTCTATCCTTGACAACAATCATTTGCAGCCAG 
GTAGCAACGGCGGTAGTCAGAGGAGCTATGATAGACCACACCCAAGCAAGGCTGCCCTCAAAT 
AACATCTCAAGATCTTAGTTCTTATGCATTCCATCAGTCAGAAGTGAAGAAGAGGTGGAGAAT 
CTGGATTGGGGACCAGGAAATCACTTGTATTTTGTTAGCCAATAAATTCCTAGCCAGTGTTGA 
ATGAAAAAAAAAAAAA 
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FIGURE 18 

MPNNSTALSLANVTYITMEIFIGLCAIVGNVLVICVVKLNPSLQTTTFYFIVSLALADIAVGV 
LVMPLAIWSLGITIHFYSCLFMTCLLLIFTHASIMSLLAIAVDRYLRVKLTVRFRIPGLPGC 
ILSFQLKVCFLPVMWLFILLSLALISDAMVMDEKVKRSFVLDTASAICNYNAHYKNHPKYWCR 
GYFRDYCNIIAFSPNSTNHVALRDTGNQLIVTMSCLTKEDTGWYWCGIQRDFARDDMDFTELI 
VTDDKGTLANDFWSGKDLSGNKTRSCKAPKVVRKADRSRTSILIICILITGLGIISVISHLTK 
RRRSQRNRRVGNTLKPFSRVLTPKEMAPTEQM 

Important features of the protein: 
Transmembrane domains : 

amino acids 16-35, 62-80, 89-101, 134-152', 292-311 
N-glycosylation sites . 

amino acids 3-7, 4-8, 12-16, 204-208, 273-277 

cAMP- and cGMP -dependent protein kinase phosphorylation site . 

amino acids 316-320 

N-myristoylation sites . 

amino acids 122-128, 125-131, 258-264 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 214-225 

G-protein coupled receptors proteins. 

amino acids 29-59, 76-116 
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FIGURE 19 

CTCGGGCGCGCACAGGCAGCTCGGTTTGCCCTGCGATTGAGCTGCGGGTCGCGGCCGGCGCCGGCCTCTCCAATG 
GCAAATGTGTGTGGCTGGAGGCGAGCGCGAGGCTTTCGGCAAAGGCAGTCGAGTGTTTGCAGACCGGGGCGAGTC 
CTGTGAAAGCAGATAAAAGAAAACATTTATTAACGTGTCATTACGAGGGGAGCGCCCGGCCGGGGCTGTCGCACT 
CCCCGCGGAACATTTGGCTCCCTCCAGCTCCGAGAGAGGAGAAGAAGAAAGCGGAAAAGAGGCAGATTCACGTCG 
TTTCCAGCCAAGTGGACCTGATCGATGGCCCTCCTGAATTTATCACGATATTTGATTTATTAGCGATGCCCCCTG 
GTTTGTGTGTTACGCACACACACGTGCACACAAGGCTCTGGCTCGCTTCCCTCCCTCGTTTCCAGCTCCTGGGCG 
AATCCCACATCTGTTTCAACTCTCCGCCGAGGGCGAGCAGGAGCGAGAGTGTGTCGAATCTGCGAGTGAAGAGGG 
ACGAGGGAAAAGAAACAAAGCCACAGACGCAACTTGAGACTCCCGCATCCCAAAAGAAGCACCAGATCAGCAAAA 
AAAGAAGATGGGCCCCCCGAGCCTCGTGCTGTGCTTGCTGTCCGCAACTGTGTTCTCCCTGCTGGGTGGAAGCTC 
GGCCTTCCTGTCGCACCACCGCCTGAAAGGCAGGTTTCAGAGGGACCGCAGGAACATCCGCCCCAACATCATCCT 
GGTGCTGACGGACGACCAGGATGTGGAGCTGGGTTCCATGCAGGTGATGAACAAGACCCGGCGCATCATGGAGCA 
GGGCGGGGCGCACTTCATCAACGCCTTCGTGACCACACCCATGTGCTGCCCCTCACGCTCCTCCATCCTCACTGG 
CAAGTACGTCCACAACCACAACACCTACACCAACAATGAGAACTGCTCCTCGCCCTCCTGGCAGGCACAGCACGA 
GAGCCGCACCTTTGCGGTGTACCTCAATAGCACTGGCTACCGGACAGCTTTCTTCGGGAAGTATCTTAATGAATA 
CAACGGCTCCTACGTGCCACCCGGCTGGAAGGAGTGGGTCGGACTCCTTAAAAACTCCCGCTTTTATAACTACAC 
GCTGTGTCGGAACGGGGTGAAAGAGAAGCACGGCTCCGACTACTCCAAGGATTACCTCACAGACCTCATCACCAA 
TGACAGCGTGAGCTTCTTCCGCACGTCCAAGAAGATGTACCCGCACAGGCCAGTCCTCATGGTCATCAGCCATGC 
AGCCCCCCACGGCCCTGAGGATTCAGCCCCACAATATTCACGCCTCTTCCCAAACGCATCTCAGCACATCACGCC 
GAGCTACAACTACGCGCCCAACCCGGACAAACACTGGATCATGCGCTACACGGGGCCCATGAAGCCCATCCACAT 
GGAATTCACCAACATGCTCCAGCGGAAGCGCTTGCAGACCCTCATGTCGGTGGACGACTCCATGGAGACGATTTA 
CAACATGCTGGTTGAGACGGGCGAGCTGGACAACACGTACATCGTATACACCGCCGACCACGGTTACCACATCGG 
CCAGTTTGGCCTGGTGAAAGGGAAATCCATGCCATATGAGTTTGACATCAGGGTCCCGTTCTACGTGAGGGGCCC 
CAACGTGGAAGCCGGCTGTCTGAATCCCCACATCGTCCTCAACATTGACCTGGCCCCCACCATCCTGGACATTGC 
AGGCCTGGACATACCTGCGGATATGGACGGGAAATCCATCCTCAAGCTGCTGGACACGGAGCGGCCGGTGAATCG 
GTTTCACTTGAAAAAGAAGATGAGGGTCTGGCGGGACTCCTTCTTGGTGGAGAGAGGCAAGCTGCTACACAAGAG 
AGACAATGACAAGGTGGACGCCCAGGAGGAGAACTTTCTGCCCAAGTACCAGCGTGTGAAGGACCTGTGTCAGCG 
TGCTGAGTACCAGACGGCGTGTGAGCAGCTGGGACAGAAGTGGCAGTGTGTGGAGGACGCCACGGGGAAGCTGAA 
GCTGCATAAGTGCAAGGGCCCCATGCGGCTGGGCGGCAGCAGAGCCCTCTCCAACCTCGTGCCCAAGTACTACGG 
GCAGGGCAGCGAGGCCTGCACCTGTGACAGCGGGGACTACAAGCTCAGCCTGGCCGGACGCCGGAAAAAACTCTT 
CAAGAAGAAGTACAAGGCCAGCTATGTCCGCAGTCGCTCCATCCGCTCAGTGGCCATCGAGGTGGACGGCAGGGT 
GTACCACGTAGGCCTGGGTGATGCCGCCCAGCCCCGAAACCTCACCAAGCGGCACTGGCCAGGGGCCCCTGAGGA 
CCAAGATGACAAGGATGGTGGGGACTTCAGTGGCACTGGAGGCCTTCCCGACTACTCAGCCGCCAACCCCATTAA 
AGTGACACATCGGTGCTACATCCTAGAGAACGACACAGTCCAGTGTGACCTGGACCTGTACAAGTCCCTGCAGGC 
CTGGAAAGACCACAAGCTGCACATCGACCACGAGATTGAAACCCTGCAGAACAAAATTAAGAACCTGAGGGAAGT 
CCGAGGTCACCTGAAGAAAAAGCGGCCAGAAGAATGTGACTGTCACAAAATCAGCTACCACACCCAGCACAAAGG 
CCGCCTCAAGCACAGAGGCTCCAGTCTGCATCCTTTCAGGAAGGGCCTGCAAGAGAAGGACAAGGTGTGGCTGTT 
GCGGGAGCAGAAGCGCAAGAAGAAACTCCGCAAGCTGCTCAAGCGCCTGCAGAACAACGACACGTGCAGCATGCC 
AGGCCTCACGTGCTTCACCCACGACAACCAGCACTGGCAGACGGCGCCTTTCTGGACACTGGGGCCTTTCTGTGC 
CTGCACCAGCGCCAACAATAACACGTACTGGTGCATGAGGACCATCAATGAGACTCACAATTTCCTCTTCTGTGA 
ATTTGCAACTGGCTTCCTAGAGTACTTTGATCTCAACACAGACCCCTACCAGCTGATGAATGCAGTGAACACACT 
GGACAGGGATGTCCTCAACCAGCTACACGTACAGCTCATGGAGCTGAGGAGCTGCAAGGGTTACAAGCAGTGTAA 
CCCCCGGACTCGAAACATGGACCTGGATGGAGGAAGCTATGAGCAATACAGGCAGTTTCAGCGTCGAAAGTGGCC 
AGAAATGAAGAGACCTTCTTCCAAATCACTGGGACAACTGTGGGAAGGCTGGGAAGGTTAAGAAACAACAGAGGT 
GGACCTCCAAAAACATAGAGGCATCACCTGACTGCACAGGCAATGAAAAACCATGTGGGTGATTTCCAGCAGACC 
TGTGCTATTGGCCAGGAGGCCTGAGAAAGCAAGCACGCACTCTCAGTCAACATGACAGATTCTGGAGGATAACCA 
GCAGGAGCAGAGATAACTTCAGGAAGTCCATTTTTGCCCCTGCTTTTGCTTTGGATTATACCTCACCAGCTGCAC 
AAAATGCATTTTTTCGTATCAAAAAGTCACCACTAACCCTCCCCCAGAAGCTCACAAAGGAAAACGGAGAGAGCG 
AGCGAGAGAGATTTCCTTGGAAATTTCTCCCAAGGGCGAAAGTCATTGGAATTTTTAAATCATAGGGGAAAAGCA 
GTCCTGTTCTAAATCCTCTTATTCTTTTGGTTTGTCACAAAGAAGGAACTAAGAAGCAGGACAGAGGCAACGTGG 
AGAGGCTGAAAACAGTGCAGAGACGTTTGACAATGAGTCAGTAGCACAAAAGAGATGACATTTACCTAGCACTAT 
AAACCCTGGTTGCCTCTGAAGAAACTGCCTTCATTGTATATATGTGACTATTTACATGTAATCAACATGGGAACT 
TTTAGGGGAACCTAATAAGAAATCCCAATTTTCAGGAGTGGTGGTGTCAATAAACGCTCTGTGGCCAGTGTAAAA 
GAAAAA 
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FIGURE 20 

MGPPSLVLCLLSATVFSLLGGSSAFLSHHRLKGRFQRDRRNIRPNI ILVLTDDQDVELGSMQV 
MNKTRRIMEQGGAHFINAFVTTPMCCPSRSSILTGKYVHNHNTYTNNENCSSPSWQAQHESRT 
FAVYLNSTGYRTAFFGKYLNEYNGSYVPPGWKEWVGLLKNSRFYNYTLCRNGVKEKHGSDYSK 
DYLTDLITNDSVSFFRTSKKMYPHRPVLMVISHAAPHGPEDSAPQYSRLFPNASQHITPSYNY 
A PN P DKHW IMR YTG PMKP I HME FTNMLQRKRLQTLMS VD DSMET I YNMLVETGEL DNT Y I VYT 
ADHGYHIGQFGLVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIVLNIDLAPTILDIAGLDIP 
ADMDGKSILKLLDTERPVNRFHLKKKMRVWRDSFLVERGKLLHKRDNDKVDAQEENFLPKYQR 
VKDLCQRAEYQTACEQLGQKWQCVEDATGKLKLHKCKGPMRLGGSRALSNLVPKYYGQGSEAC 
TCDSGDYKLSLAGRRKKLFKKKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAAQPRNLTKRHW 
PGAPEDQDDKDGGDFSGTGGLPDYSAANPIKVTHRCYILENDTVQCDLDLYKSLQAWKDHKLH 
IDHEIETLQNKIKNLREVRGHLKKKRPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGLQEKD 
KVWLLREQKRKKKLRKLLKRLQNN DTCSMPGLTC FTH DNQH WQTAP FWTLG PFCACT S ANNNT 
YWCMRTINETHNFLFCEFATGFLEYFDLNTDPYQLMNAVNTLDRDVLNQLHVQLMELRSCKGY 
KQCNPRTRNMDLDGGSYEQYRQFQRRKWPEMKRPSSKSLGQLWEGWEG 

Important features : 
Signal peptide: 

amino acids 1-17 

Sulf atases signature 1 . 

amino acids 86-99 

Homologous region to sulfatase: 

amino acids 87-106, 133-146, 216-229, 291-320, 365-375 
N-glycosylation sites. 

amino acids 65-69, 112-116, 132-136, 149-153, 171-175, 198-202, 
241-245, 561-565, 608-612, 717-721, 754-758, 764-768 
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FIGURE 21 

GGGCGCGCGAGAGCTGCTAGGGCGGTTTCTCTGCCTCGGGCCTGTTGGGCAGGGCCGGCT 
AAGGTGCGCGTGCTCGCTGGTTCTAACCCTTCTGTTGGGCGTTTCTGCTGAGAGGCGGGA 
GGCGCTGAGAGTCTGTGCGGAGGTCCGTGGACAGACTGCTTTGCTCGTTGTTGCTCTTCG 
GAGGCGGCGATCCCCGAAGGCGAGCTGAAATACGGCTGCAGGCTACAATTTGCAGCCGAC 
GATTATGGAAGACGGAAGCGGGAGAGGTGGCCCACCCTCATGGAGCGCTTGTGCTCGGAT 
GGCTTCGCATTTCCCCAATACCCCATTAAACCGTATCATCTGAAGAGGATCCACAGAGCT 
GTCTTACATGGTAATCTAGAGAAACTGAAGTACCTTCTGCTCACGTATTATGACGCCAAT 
AAGAGAGACAGGAAGGAAAGGACCGCCCTACATTTGGCCTGTGCCACTGGCCAACCGGAA 
ATGGTACATCTCCTGGTGTCCAGAAGATGTGAGCTTMCCTCTGCGACCGTGAAGACAGG 
ACACCTCTGATCAAGGCTGTACAACTGAGGCAGGAGGCTTGTGCAACTCTTCTGCTGCAA 
AATGGCGCCAATCCAAATATTACGGATTTCTTTGGAAGGACTGCTCTGCACTACGCTGTG 
TATAATGAAGATACATCCATGATAGAAAAACTTCTTTCACATGGTACAAATATTGAAGAA 
TGCAGCAAGGTATAGGTCAACCAATGTTATTTTCAAACTATCTGAAATGAATTTATTTTA 
ACATTGACACATGTAAGGGTCAATTTTTCATATTTGGAAGCTCAAACATTCCTTGT^ATGA 
AAATATTTTGAAATGCCTTAACTGTCTAAGATTTTACTTTAAATATTGGAACTTTTAAAG 
AAGCATTATAGGGAACAGCCTTTTTTCATGCACTTATGGTAAATAACTATAT^AAACAAAT 
GAATTACAATAAATTTATAATTCATGACAACTGAATTTGGGAAAGGTAATAGTTAAGTGT 
TTTTCCACTAAATTACTTTTT 
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FIGURE 22 

MERLCSDGFAFPQYPIKPYHLKRIHRAVLHGNLEKLKYLLLTYYDANKRDRKERTALHLACAT 
GQPEMVHLLVSRRCELNLCDREDRTPLIKAVQLRQEACATLLLQNGANPNITDFFGRTALHYA 
VYNEDTSMIEKLLSHGTNIEECSKV 

Important features of the protein: 
N-glycosylation site. 

amino acids 113-117 

N-myristoylation site. 

amino acids 109-115 



Microbodies C-terminal targeting signal. 

amino acids 149-153 
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FIGURE 23 

GAGGCAGAAAGGCAGAAAGGAGAAAATTCAGGATAACTCTCCTGAGGGGTGAGCCAAGCCCTG 
CCATGTAGTGCACGCAGGACATCAACAAACACAGATAACAGGAAATGATCCATTCCCTGTGGT 
CACTTATTCTAAAGGCCCCAACCTTCAAAGTTCAAGTAGTGATATGGATGACTCCACAGAAAG 
GGAGCAGTCACGCCTTACTTCTTGCCTTAAGAAAAGAGAAGAAATGAAACTGAAGGAGTGTGT 
TTCCATCCTCCCACGGAAGGAAAGCCCCTCTGTCCGATCCTCCAAAGACGGAAAGCTGCTGGC 
TGCAACCTTGCTGCTGGCACTGCTGTCTTGCTGCCTCACGGTGGTGTCTTTCTACCAGGTGGC 
CGCCCTGCAAGGGGACCTGGCCAGCCTCCGGGCAGAGCTGCAGGGCCACCACGCGGAGAAGCT 
GCCAGCAGGAGCAGGAGCCCCCAAGGCCGGCCTGGAGGAAGCTCCAGCTGTCACCGCGGGACT 
GAAAATCTTTGAACCACCAGCTCCAGGAGAAGGCAACTCCAGTCAGAACAGCAGAAATAAGCG 
TGCCGTTCAGGGTCCAGAAGAAACAGTCACTCAAGACTGCTTGCAACTGATTGCAGACAGTGA 
AACACCAACTATACAAAAAGGATCTTACACATTTGTTCCATGGCTTCTCAGCTTTAAAAGGGG 
AAGTGCCCTAGAAGAAAAAGAGAATAAAATATTGGTCAAAGAAACTGGTTACTTTTTTATATA 
TGGTCAGGTTTTATATACTGATAAGACCTACGCCATGGGACATCTAATTCAGAGGAAGAAGGT 
CCATGTCTTTGGGGATGAATTGAGTCTGGTGACTTTGTTTCGATGTATTCAAAATATGCCTGA 
AACACTACCCAATAATTCCTGCTATTCAGCTGGCATTGCAAAACTGGAAGAAGGAGATGAACT 
CCAACTTGCAATACCAAGAGAAAATGCACAAATATCACTGGATGGAGATGTCACATTTTTTGG 
TGCATTGAAACTGCTGTGACCTACTTACACCATGTCTGTAGCTATTTTCCTCCCTTTCTCTGT 
ACCTCTAAGAAGAAAGAATCTAACTGAAAATACCAAAAAAAAAAAAAAAA 
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FIGURE 24 

MDDSTEREQSRLTSCLKKREEMKLKECVSILPRKESPSVRSSKDGKLLAATLLLALLSCCLTV 
VSFYQVAALQGDLASLRAELQGHHAEKLPAGAGAPKAGLEEAPAVTAGLKIFEPPAPGEGNSS 
QNSRNKRAVQGPEETVTQDCLQLIADSETPTIQKGSYTFVPWLLSFKRGSALEEKENKILVKE 
TGYFFIYGQVLYTDKTYAMGHLIQRKKVHVFGDELSLVTLFRCIQNMPETLPNNSCYSAGIAK 
LEEGDELQLAIPRENAQISLDGDVTFFGALKLL 

Transmembrane domain: 

amino acids 47-72 

N-glycosylation site. 

amino acids 124-127, 242-245 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 33-36, 173-176 

N-myristoylation site. 

amino acids 96-101 

TNF family proteins. 

amino acids 172-206 
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FIGURE 25 

CTGCTTGGATACCTCCAGTCCCCAAACTGTGTTCCAGGAGTTTTCTTGGCCGAAGCTGCCCGA 
TGTTTGAGCCTTTTCTTCCCAGAGAAGAAGATGGACTGAAAGCTGCCAGTTGGGGACTTTTTG 
TGATCACGGCGTTGCAGCGTTTTAAAGGAGGTGATGGGGCTTGCGCTGGCTTGTCTTCCCACC 
CAAGTGAAGAGTTGATGTTCACTGGTTATGCTTAGACAATGTGCAGTTTGTGTTAATTTAAAA 
TTTTGGGTGGGATAGGGGCATAGGCTTGTGAAGGGCAGTCCGGATCCGGAGGAACTCGTCTTT 
GTCCCTGGTAGGAGAGACACCCCCAGTCTATCCTCGATGCCGTCAGCCTTGGCCATCTTCACT 
TGCCGCCCGAACTCGCACCCGTTTCAGGAGCGTCATGTCTACCTGGACGAGCCCATCAAAATC 
GGCCGCTCAGTGGCCCGCTGTCGACCAGCGCAGAATAATGCCACTTTTGATTGCAAAGTGCTA 
TCAAGGAACCACGCTCTCGTCTGGTTTGATCACMGACGGGCAAGTTTTATCTTCAAGACACT 
AAAAGTAGTAATGGTACTTTTATAAATAGCCAGAGATTGAGTCGAGGCTCTGAAGAAAGTCCA 
CCATGTGAAATTCTTTCCGGTGACATTATCCAGTTTGGAGTAGACGTGACAGAGAATACACGG 
AAAGTTACCCATGGGTGTATTGTTTCCACAATAAAACTTTTTCTACCAGATGGTATGGAAGCC 
CGGCTCCGCTCAGATGTCATCCATGCACCATTACCAAGTCCTGTTGACAAAGTTGCTGCTAAC 
ACTCCAAGTATGTACTCTCAGGAACTATTCCAGCTTTCTCAGTATCTACAGGAGGCCTTACAT 
CGGGAACAMTGTTGGAACAGAAGTTAGCCACGCTTCAGCGGCTACTAGCCATCACCCAAGAG 
GCTTCAGATACCAGTTGGCAGGCTTTAATAGATGAAGATAGACTCTTATCACGGTTAGAAGTT 
ATGGGAAACCAATTACAGGCATGCTCCAAAAATCAAACAGAAGATAGTTTACGAAAGGAACTT 
ATAGCATTACAAGAGGATAAACATAACTATGAGACAACAGCCAAAGAGTCCCTGAGGCGGGTT 
CTTCAGGAGAAAATTGAAGTGGTTAGAAAACTTTCAGAAGTTGAGCGAAGTCTGAGTAATACT 
GAAGATGAATGTACCCATCTGAAAGAAATGAATGAAAGGACTCAGGAAGAATTAAGAGAATTA 
GCCAACAAATATAATGGAGCAGTTAATGAGATTAAAGATTTATCTGATAAATTAAAGGTAGCA 
GAGGGAAAACAAGAGGAAATCCAACAGAAGGGACAGGCTGAGAAAAAAGAATTACAACATAAA 
ATAGATGAAATGGAAGAAAAAGAACAGGAGCTCCAGGCAAAAATAGAAGCTTTGCAAGCTGAT 
AATGATTTCACCAATGA7VAGGCTAACAGCTTTACAAGTACGGTTAGAACATCTTCAGGAGAAA 
ACTCTTAAAGAATGCAGCAGCTTGGCTGATCGTCGAAGGGCATCTAACCAAAGCGGTAGAAGA 
AACAAAGCTTTCAAAAGGTTTGTTTTCTGTTTTTCTATGTTTTTTGACAGTTCTTTTGGATAA 
TGAAGGTTAGTGTATATTTTCAAGGTTATAGTATTTTAACCATCAGTTTACTTCTTATAGCTC 
ACAAAATAGCAAGCCAGTAACAGTATCAGATAATATATAAAATAATCAGACTTCTGTTTTAAG 
AAGGGTATCGTAACTGGAATGTGTCTTTTTAAGTGGATGTATATTTATGGTTTTTTGAATGTT 
AGTACTTGATATAGGTTTCTTTAGGTATTAAAGATTTGTTGCAATCTCTGTCATTCCCAGCAT 
TAATTTCAGCTTTGATCTCAMTTTTAATCAAACACAATGTAAGTCGTTTGTGATACAACTTA 
AGTGAAACATGCTTGCACTTCTATTTTGGGGGTTACAGTACCTTTAAAATCTCTTATGATGTT 
TAATATTTCCTTAATTTTTGGCATCTCAGTTTGATTTAAACAAAATTAATGACTTTTGTGAAT 
GTAGAATCTTCTTATATTTTATGAGTAGTCCAGTAATTGCCCAAAGTAGTTTATTGTGTTAAT 
TCTGTTACAGTTGTCAGAGAAGAAAAGTGAGTTTTAAAGCACCATATTGTCAAGTCACTTTTA 
TACATAGGGAAATTAGGCAAATAAATTTGGTGGCATGTGTTTATCATAGTAGAACTTTCATTA 
GACTATACCAGTATAAAATTTAAAACTAGATTCACAGTCCTTTTGGCCAATTAAAACATTGAG 
TTACAAAAGTTTGAGATACTTAATTTTAGTACATTCTATTTTATTAAAGTAACTGGATTCATT 
TGACTTTTTTAACCATGTAAGAGGATGGTGTTATTTCAAATATCTCGTGGTTTCCATTCTGAA 
TTTTGTGCACGGCAGATGCCATATTTGGGGAAAAAATGCATAGAATATGCATCATTAATATTG 
TTTTGGCAAACAGGCATTGAGTTTCAGAACAGTGAACTATTTTTAGTACATATGGCAATTTTT 
TTCACCTTATTAAAGTGAGATGAGAACAGACCTTAAAATAGCTTTTACCTCACCATCCAAATA 
CCTATTCAGATTAGTTGGTTGAATAGCCAGCACTTTGAAGTAGAGCCTTAGG 
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FIGURE 26 

MEARLRSDVIHAPLPSPVDKVAANTPSMYSQELFQLSQYLQEALHREQMLEQKLATLQRLLAI 
TQEASDTSWQALIDEDRLLSRLEVMGNQLQACSKNQTEDSLRKELIALQEDKHNYETTAKESL 
RRVLQEKI E VVRKLSEVERSLSNTEDECTHLKEMNERTQEELRELANK YNGAVNE I KDLS DKL 
KVAEGKQEEIQQKGQAEKKELQHKIDEMEEKEQELQAKIEALQADNDFTNERLTALQVRLEHL 
QEKTLKECSSLADRRRASNQSGRRNKAFKRFVFCFSMFFDSSFG 

Important features of the protein: 
N-glycosylation sites . 

amino acids 98-102, 271-275 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 138-142, 267-271 

Amidation site. 

amino acids 273-277 

Tropomyosins proteins . 

amino acids 169-217 
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FIGURE 27 

GAACCTGGCGCCGCCGGAACTGATCGCGGCCTAGTCCCGACGCGTGTGTGCTAGTGAGCCGGA 
GCCGGCGACGGCGGCAGTGGCGGCCCGGCCTGCAGGAGCCCGACGGGGTCTCTGCCATGGGGG 
AGTGACGCGCCTGCACCCGCTGTTCCGCGGCAGCGGCGAGACATGAGGAGACCCCGCGACAGG 
GGCAGCGGCGGCGGCTCGTGAGCCCCGGGATGGAGGAGAAATACGGCGGGGACGTGCTGGCCG 
GCCCCGGCGGCGGCGGCGGCCTTGGGCCGGTGGACGTACCCAGCGCTCGATTAACAAAATATA 
TTGTGTTACTATGTTTCACTAAATTTTTGAAGGCTGTGGGACTTTTCGAATCATATGATCTCC 
TAAAAGCTGTTCACATTGTTCAGTTCATTTTTATATTAAAACTTGGGACTGCATTTTTTATGG 
TTTTGTTTCAAAAGCCATTTTCTTCTGGGAAAACTATTACCAAACACCAGTGGATCAAAATAT 
TTAAACATGCAGTTGCTGGGTGTATTATTTCACTCTTGTGGTTTTTTGGCCTCACTCTTTGTG 
GACCACTAAGGACTTTGCTGCTATTTGAGCACAGTGATATTGTTGTCATTTCACTACTCAGTG 
TTTTGTTCACCAGTTCTGGAGGAGGACCAGCAAAGACAAGGGGAGCTGCTTTTTTCATTATTG 
CTGTGATCTGTTTATTGCTTTTTGACAATGATGATCTCATGGCTAAAATGGCTGAACACCCTG 
AAGGACATCATGACAGTGCTCTAACTCATATGCTTTACACAGCCATTGCCTTCTTAGGTGTGG 
CAGATCACAAGGGTGGAGTATTATTGCTAGTACTGGCTTTGTGTTGTAAAGTTGGTTTTCATA 
CAGCTTCCAGAAAGCTCTCTGTCGACGTTGGTGGAGCT7WVCGTCTTCAAGCTTTATCTCATC 
TTGTTTCTGTGCTTCTCTTGTGCCCATGGGTCATTGTTCTTTCTGTGACAACTGAGAGTAAAG 
TGGAGTCTTGGTTTTCTCTCATTATGCCTTTTGCAACGGTTATCTTTTTTGTCATGATCCTGG 
ATTTCTACGTGGATTCCATTTGTTCAGTC7\AAATGGAAGTTTCCAAATGTGCTCGTTATGGAT 
CCTTTCCCATTTTTATTAGTGCTCTCCTTTTTGGAAATTTTTGGACACATCCAATAACAGACC 
AGCTTCGGGCTATGAACAAAGCAGCACACCAGGAGAGCACTGAACACGTCCTGTCTGGAGGAG 
TGGTAGTGAGTGCTATATTCTTCATTTTGTCTGCCAATATCTTATCATCTCCCTCTAAGAGAG 
GACAAAAAGGTACCCTTATTGGATATTCTCCTGAAGGAACACCTCTTTATAACTTCATGGGTG 
ATGCTTTTCAGCATAGCTCTCAATCGATCCCTAGGTTTATTAAGGAATCACTAAAACAAATTC 
TTGAGGAGAGTGACTCTAGGCAGATCTTTTACTTCTTGTGCTTGAATCTGCTTTTTACCTTTG 
TGGAATTATTCTATGGCGTGCTGACCAATAGTCTGGGCCTGATCTCGGATGGATTCCACATGC 
TTTTTGACTGCTCTGCTTTAGTCATGGGACTTTTTGCTGCCCTGATGAGTAGGTGGAAAGCCA 
CTCGGATTTTCTCCTATGGGTACGGCCGAATAGAAATTCTGTCTGGATTTATTAATGGACTTT 
TTCTAATAGTAATAGCGTTTTTTGTGTTTATGGAGTCAGTGGCTAGATTGATTGATCCTCCAG 
AATTAGACACTCACATGTTAACACCAGTCTCAGTTGGAGGGCTGATAGTAAACCTTATTGGTA 
TCTGTGCCTTTAGCCATGCCCATAGCCATGCCCATGGAGCTTCTCAAGGAAGCTGTCACTCAT 
CTGATCACAGCCATTCACACCATATGCATGGACACAGTGACCATGGGCATGGTCACAGCCACG 
GATCTGCGGGTGGAGGCATGAATGCTAACATGAGGGGTGTATTTCTACATGTTTTGGCAGATA 
CACTTGGCAGCATTGGTGTGATCGTATCCACAGTTCTTATAGAGCAGTTTGGATGGTTCATCG 
CTGACCCACTCTGTTGTCTTTCTACTGCTATATTAATATTTCTCAGTGTTGTTCCACTGATTA 
AAGATGCCTGCCAGGTTCTACTCCTGAGATTGCCACCAGAATATGAAAAAGAACTACATATTG 
CTTTAGAAAAGATACAGAAAATTGAAGGATTAATATCATACCGAGACCCTCATTTTTGGCGTC 
ATTCTGCTAGTATTGTGGCAGGAACAATTCATATACAGGTGACATCTGATGTGCTAGAACAAA 
GAATAGTACAGCAGGTTACAGGAATACTTAAAGATGCTGGAGTAAACAATTTAACAATTCAAG 
TGGAAAAGGAGGCATACTTTCAACATATGTCTGGCCTAAGTACTGGATTTCATGATGTTCTGG 
CTATGACAAAACAAATGGAATCCATGAAATACTGCAAAGATGGTACTTACATCATGTGAGATA 
ACTCAAGAATTACCCCTGGAGAATAAACAATGAAGATTAAATGACTCAGTATTTGTAATATTG 
CCAGAAGGATAAAAATTACACATTAACTGTACAGAAACAGAGTTCCCTACTACTGGATCAAGG 
AATCTTTCTTGAAGGAAATTTAAATACAGAATGAAACATTAATGGTAAAAAAAA 
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FIGURE 28 

MEEKYGGDVLAGPGGGGGLGPVDVPSARLTKYIVLLCFTKFLKAVGLFESYDLLKAVHIVQFI 
FILKLGTAFFMVLFQKPFSSGKTITKHQWIKIFKHAVAGCIISLLWFFGLTLCGPLRTLLLFE 
HSDIWISLLSVLFTSSGGGPAKTRGAAFFI IAVICLLLFDNDDLMAKMAEHPEGHHDSALTH 
MLYTAIAFLGVADHKGGVLLLVLALCCKVGFHTASRKLSVDVGGAKRLQALSHLVSVLLLCPW 
VIVLSVTTESKVESWFSLIMPFATVIFFVMILDFYVDSICSVKMEVSKCARYGSFPI FISALL 
FGNFWTHPITDQLRAMNKAAHQESTEHVLSGGVVVSAIFFILSANILSSPSKRGQKGTLIGYS 
PEGTPLYNFMGDAFQHSSQSIPRFIKESLKQILEESDSRQIFYFLCLNLLFTFVELFYGVLTN 
SLGLISDGFHMLFDCSALVMGLFAALMSRWKATRIFSYGYGRIEILSGFINGLFLIVIAFFVF 
MESVARLIDPPELDTHMLTPVSVGGLIVNLIGICAFSHAHSHAHGASQGSCHSSDHSHSHHMH 
GHSDHGHGHSHGSAGGGMNANMRGVFLHVLADTLGSIGVIVSTVLIEQFGWFIADPLCSLSTA 
ILIFLSVVPLIKDACQVLLLRLPPEYEKELHIALEKIQKIEGLISYRDPHFWRHSASIVAGTI 
HIQVTSDVLEQRIVQQVTGILKDAGVNNLTIQVEKEAYFQHMSGLSTGFHDVLAMTKQMESMK 
YCKDGTYIM 

Important features of the protein: 
Signal peptide: 

amino acids 1-46 
Transmembrane domains: 

amino acids 59-77, 101-119, 150-167, 205-223, 239-258, 267-284, 
305-324, 343-360, 421-440, 452-469, 486-505, 522-539, 592-612, 
621-641 

N-glycosylation site. 

amino acids 721-725 
Glycosaminoglycan attachment site. 

amino acids 143-147 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 225-229 . 

Tyrosine kinase phosphorylation sites . 

amino acids 750-758, 756-764 
N-myristoylation sites . 

amino acids .14-20, 46-52, 102-108, 112-118, 144-150, 317-323, 
347-353, 369-375, 372-378, 437-443, 462-468, 529-535, 549-555, 
553-559, 579-585, 582-588, 583-589, 584-590, 605-611, 737-743 
Multicopper oxidases protein: 
amino acids 561-569 
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FIGURE 29 

GGCACGAGGGCAGGATATTAGAAATGGCTACTCCCCAGTCAATTTTCATCTTTGCAATCTGCA 
TTTTAATGATAACAGAATTAATTCTGGCCTCAAAAAGCTACTATGATATCTTAGGTGTGCCAA 
AATCGGCATCAGAGCGCCAAATCAAGAAGGCCTTTCACAAGTTGGCCATGAAGTACCACCCTG 
ACAAAAATAAGAGCCCGGATGCTGAAGCAAAATTCAGAGAGATTGCAGAAGCATATGAAACAC 
TCTCAGATGCTAATAGACGAAAAGAGTATGATACACTTGGACACAGTGCTTTTACTAGTGGTA 
AAGGACAAAGAGGTAGTGGAAGTTCTTTTGAGCAGTCATTTAACTTCAATTTTGATGACTTAT 
TTAAAGACTTTGGCTTTTTTGGTCAAAACC7VAAACACTGGATCCAAGAAGCGTTTTGAAAATC 
ATTTCCAGACACGCCAGGATGGTGGTTCCAGTAGACAAAGGCATCATTTCCAAGAATTTTCTT 
TTGGAGGTGGATTATTTGATGACATGTTTGAAGATATGGAGAAAATGTTTTCTTTTAGTGGTT 
TTGACTCTACCAATCAGCATACAGTACAGACTGAAAATAGATTTCATGGATCTAGCAAGCACT 
GCAGGACTGTCACTCAACGAAGAGGAAATATGGTTACTACATACACTGACTGTTCAGGACAGT 
AGTTCTTATTCTATTCTCACTAAATCCAACTGGTTGACTCTTCCTCATTATCTTTGATGCTAA 
ACAATTTTCTGTGAACTATTTTGACAAGTGCATGATTTCACTTTAAACAATTTGATATAGCTA 
TTAAATATATTTAAGGGTTTTTTTTTTTGACAAATTCAACATTCAACGAGTAGACAAAATGCT 
AATTATTTCCCTGATTAGGAAAGTTTCTTTAAAAAACACGTAATTTTGCCTAGTGCTTTTTCT 
CTACCTGCCCTTGGGCTCACTAATATCACCAGTATTATTACCAAGAAAATATTGAGTTTACCT 
GATTAAACTTTAAAAGTTAATTGTAGATTTAAATTGTGTGAACCTAATGATTTTTGCAGTGAA 
ACCTTTACTAATTCAAAGTTGCATGTTCTATGACATCTGTGACTTGCGTTGCAGAGTGTACAT 
GAAACTGTATAATTGAGTCATTCAGTAAAGGAGAACAGTATCTTGGTTAATTGCTACTGAAAG 
GTTGAGAAAGGAATGGTTTGATATTTACCACAGCGCTGTGCCTTTCTACAGTAGAACTGGGGT 
AAAGGAAATGGTTTTATTGCCCATAGTCATTTAGGCTGGAAAAAAGTTGAAAACTTAACGAAA 
TATTGCCAAGAGATTGTTATGTGTTTGGTTCCAGCCTAAAAATGATTTTGTAGTGTTGAAATC 
ATAGCTACTTACATAGCTTTTTCATATTTCTTTCTTAGTTGTTGGCACTCTTAGGTCTTAGTA 
TGGATTTATGTGTTTGTGTGTGTGTAGTTTATCCTCTCTCTCATCTTTATCTAGAGATTGACT 
GATACCTCATTCTGTTTGTAAAACCAGCCAGTAATTTCTGTGCMCCTTACTATGTGCAATAT 
TTTTAAATCCTGAGAAATGTGTGCTTTTGTTTTCGGATAGACTTATTTCTTTAGTTCTGCACT 
TTTCCACATTATACTCGATATGAGTATTAATCCTATGGATACATATTA7y\ACAAGTGTCTCAT 
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FIGURE 30 

MAT PQSIFIFAICILMITELILASKSYYDILGVPKSASERQIKKAFHKLAMKYHPDKNKSPDA 
EAKFREIAEAYETLSDANRRKEYDTLGHSAFTSGKGQRGSGSSFEQSFN FNFDDLFKDFGFFG 
QNQNTGSKKRFENHFQTRQDGGSSRQRHHFQEFSFGGGLFDDMFEDMEKMFSFSGFDSTNQHT 
VQTENRFHGSSKHCRTVTQRRGNMVTTYTDCSGQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

Nt-dnaJ domain signature. 

amino acids 27-59, 66-90 

Glycosaminoglycan attachment site. 

amino acids 96-100 



N-myristoylation sites . 

amino acids 32-38, 99-105, 102-108, 126-132, 211-217 
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FIGURE 31 

AAAGTTACATTTTCTCTGGAACTCTCCTAGGCCACTCCCTGCTGATGCAACATCTGGGTTTGG 
GCAGAAAGGAGGGTGCTTCGGAGCCCGCCCTTTCTGAGCTTCCTGGGCCGGCTCTAGAACAAT 
TCAGGCTTCGCTGCGACTCAGACCTCAGCTCCAACATATGCATTCTGAAGAAAGATGGCTGAG 
ATGGACAGAATGCTTTATTTTGGAAAGAAACAATGTTCTAGGTCAAACTGAGTCTACCAAATG 
CAGACTTTCACAATGGTTCTAGAAGAAATCTGGACAAGTCTTTTCATGTGGTTTTTCTACGCA 
TTGATTCCATGTTTGCTCACAGATGAAGTGGCCATTCTGCCTGCCCCTCAGAACCTCTCTGTA 
CTCTCAACCAACATGAAGCATCTCTTGATGTGGAGCCCAGTGATCGCGCCTGGAGAAACAGTG 
TACTATTCTGTCGAATACCAGGGGGAGTACGAGAGCCTGTACACGAGCCACATCTGGATCCCC 
AGCAGCTGGTGCTCACTCACTGAAGGTCCTGAGTGTGATGTCACTGATGACATCACGGCCACT 
GTGCCATACAACCTTCGTGTCAGGGCCACATTGGGCTCACAGACCTCAGCCTGGAGCATCCTG 
AAGCATCCCTTTAATAGAAACTCAACCAT.CCTTACCCGACCTGGGATGGAGATCACCAAAGAT 
GGCTTCCACCTGGTTATTGAGCTGGAGGACCTGGGGCCCCAGTTTGAGTTCCTTGTGGCCTAC 
TGGAGGAGGGAGCCTGGTGCCGAGGAACATGTCAAAATGGTGAGGAGTGGGGGTATTCCAGTG 
CACCTAGAAACCATGGAGCCAGGGGCTGCATACTGTGTGAAGGCCCAGACATTCGTGAAGGCC 
ATTGGGAGGTACAGCGCCTTCAGCCAGACAGAATGTGTGGAGGTGCAAGGAGAGGCCATTCCC 
CTGGTACTGGCCCTGTTTGCCTTTGTTGGCTTCATGCTGATCCTTGTGGTCGTGCCACTGTTC 
GTCTGGAAAATGGGCCGGCTGCTCCAGTACTCCTGTTGCCCCGTGGTGGTCCTCCCAGACACC 
TTGAAAATAACCAATTCACCCCAGAAGTTAATCAGCTGCAGAAGGGAGGAGGTGGATGCCTGT 
GCCACGGCTGTGATGTCTCCTGAGGAACTCCTCAGGGCCTGGATCTCATMGTTTGCGGAAGG 
GCCCAGGTGAAGCCGAGAACCTGGTCTGCATGACATGGAAACCATGAGGGGACAAGTTGTGTT 
TCTGTTTTCCGCCACGGACAAGGGATGAGAGAAGTAGGAAGAGCCTGTTGTCTACAAGTCTAG 
AAGCAACCATCAGAGGCAGGGTGGTTTGTCTAACAGAACACTGACTGAGGCTTAGGGGATGTG 
ACCTCTAGACTGGGGGCTGCCACTTGCTGGCTGAGCAACCCTGGGAAAAGTGACTTCATCCCT 
TCGGTCCTAAGTTTTCTCATCTGTAATGGGGGAATTACCTACACACCTGCTAAACACACACAC 
ACAGAGTCTCTCTCTATATATACACACGTACACATAAATACACCCAGCACTTGCAAGGCTAGA 
GGGAAACTGGTGACACTCTACAGTCTGACTGATTCAGTGTTTCTGGAGAGCAGGACATAAATG 
TATGATGAGAATGATCAAGGACTCTACACACTGGGTGGCTTGGAGAGCCCACTTTCCCAGAAT 
AATCCTTGAGAGAAAAGGAATCATGGGAGCAATGGTGTTGAGTTCACTTCAAGCCCAATGCCG 
GTGCAGAGGGGAATGGCTTAGCGAGCTCTACAGTAGGTGACCTGGAGGAAGGTCACAGCCACA 
CTGAAAATGGGATGTGCATGAACACGGAGGATCCATGAACTACTGTAAAGTGTTGACAGTGTG 
TGCACACTGCAGACAGCAGGTGAAATGTATGTGTGCAATGCGACGAGAATGCAGMGTCAGTA 
ACATGTGCATGTTTGTTGTGCTCCTTTTTTCTGTTGGTAAAGTACAGAATTCAGCAAATAAAA 
AGGGCCACCCTGGCCAAAAGCGGTAAAAAAAAAAAAAAAA 



WO 01/40466 



PCT/US00/32678 



32/550 

FIGURE 32 

MQTFTMVLEEIWTSLFMWFFYALIPCLLTDEVAILPAPQNLSVLSTNMKHLLMWSPVIAPGET 
VYYSVEYQGEYESLYTSHIWIPSSWCSLTEGPECDVTDDITATVPYNLRVRATLGSQTSAWSI 
LKHPFNRNSTILTRPGMEITKDGFHLVIELEDLGPQFEFLVAYWRREPGAEEHVKMVRSGGIP 
VHL ETME PG AAY C VKAQT FVKA I GRY S AFSQT EC VE VQGEAI PLVLAL FA FVG FML I LVW PL 
FVWKMGRLLQ YSCC P V WLPDTLKITN S PQKL I SCRREE VDACATAVMS PEELLRAW I S 

Important features : 
Signal peptide: 

amino acids 1-29 

Transmembrane domain: 

amino acids 230-255 

N-glycosylation sites. 

amino acids 40-44, 134-138 

Tissue factor proteins. 

amino acids 92-120 

Integrins alpha chain proteins. 

amino acids 232-263 
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FIGURE 33 

GAGACACGCGAGCGGGGAGACCTCCAAGGCAGCGAGGCATCGGACATGTGTCAGCACATCTGG 
GGCGCACATCCGTCGAGCCCGAGGGGAGATTTGCCGGAACAATTCAAACTGCGATATTGATCT 
TGGGGGTGACTGTCCCTGGCCGGCTGTCGGGTGGGAGTGCGAGTGTGCACTCGCTCGGAAGTG 
TGTGCGAGTGTGTATGTGTGTGTGCCGTGTCGGGCTCCCCCCTTCCCCCCGTTTTCCCGTCGA 
GTGATGCACTTGGAATGAGAATCAGAGGATGGAAATAGTCTGGGAGGTGCTTTTTCTTCTTCA 
AGCCAATTTCATCGTCTGCATATCAGCTCAACAGAATTCACCAAAAATCCATGAAGGCTGGTG 
GGCATACAAGGAGGTGGTCCAGGGAAGCTTTGTTCCAGTTCCTTCTTTCTGGGGATTGGTGAA 
CTCAGCTTGGAATCTTTGCTCTGTGGGGAAACGGCAGTCGCCAGTCAACATAGAGACCAGTCA 
CATGATCTTCGACCCCTTTCTGACACCTCTTCGCATCAACACGGGGGGCAGGMGGTCAGTGG 
GACCATGTACAACACTGGAAGACACGTATCCCTTCGCCTGGACAAGGAGCACTTGGTCAACAT 
ATCTGGAGGGCCCATGACATACAGCCACCGGCTGGAGGAGATCCGACTACACTTTGGGAGTGA 
GGACAGCCAAGGGTCGGAGCACCTCCTCAATGGACAGGCCTTCTCTGGGGAGGTGCAGCTCAT 
CCACTAT7VACCATGAGCTATATACGAATGTCACAGAAGCTGCAAAGAGTCCAAATGGATTGGT 
GGTAGTTTCTATATTTATAA7VAGTTTCTGATTCATCAAACCCATTTCTTAATCGAATGCTCAA 
CAGAGATACTATCACAAGAATAACATATAAAAATGATGCATATTTACTACAGGGGCTTAATAT 
AGAGGAACTATATCCAGAGACCTCTAGTTTCATCACTTACGATGGGTCGATGACTATCCCACC 
CTGCTATGAGACAGCAAGTTGGATCATAATGMCAAACCTGTCTATATAACCAGGATGCAGAT 
GCATTCCTTGCGCCTGCTCAGCCAGAACCAGCCATCTCAGATCTTTCTGAGCATGAGTGACAA 
CTTCAGGCCTGTCCAGCCACTCAACAACCGCTGCATCCGCACCAATATCAACTTCAGTTTACA 
GGGGAAGGACTGT.CCAAACAACCGAGCCCAGAAGCTTCAGTATAGAGTAAATGAATGGCTCCT 
CAAGTAGGGAACAAAGCCAAGAAGAATCCCACCTCAGTGAAATGCTACAACTGTGAATTGACG 
TAACCTAGAATGTCCCCCTTCTTGCTTCTCTCTCCTTCTTTCCCCCAAGCCTCATTCATTCTT 
GGGATTGGCCCTTTCTTCATGAAAAGTGTCTGCGAMCCATGGCAGAGGAATACATCTCTCAC 
ACATACTCACAAACACACACACAAGCACTTGCACATACATACAAACACATGCAAACATACCTA 
CACACACACACTCTCTTACT^ACCTCCATCATGGGAAGTCAAGTTTCAGAAACAAAAGTCTCAT 
TCATAAGAGGTCTTAGAAGAAAATAACCAGTTAACCTGATTTCAATTTTGATACCGTTT.TCCT 
GAACTAATAAATCTACCCAATGAGACTTTTCAGCCTTTGTACATACAAAATTCTTCCAAAAGA 
GAGAGGAGAAAATACAGCTCTGATGGCATCAAACGGACTTTGCATCAAGTAATTTCAGATAGT 
GTCCTAGGATCCTTTGAGGGTGCTGGTAGCAGGTGAGCAGGACAAAGTTGACCAAGGACACTT 
ATTTCTAGATTATGATTCTTCTGTTTACTCMCAATTTACAAAGAAAAAAAGGACAGACATTG 
AAGAGCTACACATTGTATATATATCACCACAGACTATAAGGAAATGGAATTATTTCCCTCTTT 
GTCACATATCTGTAGTAGGATTTGCCAAGATCAGAAATGATCCATTTGCTGTTTCTTGTTTTC 
CAAAGGTCATACATTGTGTTTGGTTATTGTTACCAGCTCAATAAATGTGTTTAACGAGTTAAT 
TTCATTTTTCTGGCTTTGGTCTGTTCTCCTTCCTTACAGGCTAAGCCCTGGCTCCATGCAACT 
GCATTCTTTGATTTCACTTGTTCCTTCATCTACATGTTTTGTTCATTTGCAGCCAGTTTTTAC 
TGAGTTTGTGGCAATCAGGAATGCATTTGCTAAGCAAGTATGACTTTAATTCCACTCCATGGC 
TCAATCATTCACATGAGGTGAGCTTCAGCCTGAGATAGCAGGCGACAGACTTCTTGCGTTTCA 
AAACTGCCATGCCCCCCTGTGATGCTCCCGTGAAGGAATGCACTTTGCCTTGTAAGTTCCTGG 
GAAAGGGGTATGTTTTCTCTCCAGGTGCAGCCAGATCTCACAAAGTACAAAACGAATGCCTTT 
CTTTTCTTGTTTATAATGGTCACTCACTGTGTTTGGTTACTGTCAAGAAATCAATAAATGTGT 
TTAACAAGTTA 
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FIGURE 34 

MEIVWEVLFLLQANFIVCISAQQNSPKIHEGWWAYKEVVQGSFVPVPSFWGLVNSAWNLCSVG 
KRQS PVN I ETSHMI FDPFLT PLR I NTGGRKVSGTMYNTGRHVSLRLDKEHLVN I SGG PMT YSH 
RLEEIRLHFGSEDSQGSEHLLNGQAFSGEVQLIHYNHELYTNVTEAAKSPNGLVVVSIFIKVS 
DSSNPFLNRMLNRDTITRITYKNDAYLLQGLNIEELYPETSSFITYDGSMTIPPCYETASWI I 
MNKPVYITRMQMHSLRLLSQNQPSQIFLSMSDNFRPVQPLNNRCIRTNINFSLQGKDCPNNRA 
QKLQYRVNEWLLK 

Important features: 
Signal peptide: 

amino acids 1-20 

Eukaryo tic- type carbonic anhydrases proteins . 

amino acids 126-162, 220-269, 43-91 

N-glycosylation sites. 

amino acids 116-119, 168-171, 302-305 



WO 01/40466 



PCT/USOO/32678 



35/550 

FIGURE 35 

GTCGGAACCCCCTCAGGCCACCCTCGGGAGTCCTGGGGTCCAGAGGGGTGTCCCTGTACCCCTTGCAC 
ACAGGACCCTCACTCTGCAGGGATAAGCCAGCTGCGCCTGCAGCCTAGGGTGCCAAGGAGGCTGCTGA 
TTGTGGCCCACAGCCTCATCTGAACGCCAGGAGACCAGGATACCGAGGCACCGGATCCCCTCTCTGTG 
CCCTGGGGAGCCCCAGTGCTGCCCAGTCACCCCAGGGCTGAGGTCTGCGTCCCTAGTGGTGCAAGGCC 
TGGTAGGACCACGGGGCAGGGAATGTGAGCGCCATCCGAGCTCACGGTGTCCTGAGTCGCGGCTTCGT 
GACTTTGGCAGGGGCCTCCGGACCAGTGACCCCAGTCAAACCCAGAGGGTCTTGGGCGGCAGCGACGA 
AGGAGGTATTCAGGCTCCAGGCCAGGTGGGGCCGGACGCCCCCAGCCATCCACCATGGTGGTGGCACA 
CCCCACCGCCACTGCCACCACCACGCCCACTGCCACTGTCACGGCCACCGTTGTGATGACCACGGCCA 
CCATGGACCTGCGGGACTGGCTGTTCCTCTGCTACGGGCTCATCGCCTTCCTGACGGAGGTCATCGAC 
AGCACCACCTGCCCCTCGGTGTGCCGCTGCGACAACGGCTTCATCTACTGCAACGACCGGGGACTCAC 
ATCCATCCCCGCAGATATCCCTGATGACGCCACCACCCTCTACCTGCAGAACAACCAGATCAACAACG 
CCGGCATCCCCCAGGACCTCAAGACCAAGGTCAACGTGCAGGTCATCTACCTATACGAGAATGACCTG 
GATGAGTTCCCCATCAACCTGCCCCGCTCCCTCCGGGAGCTGCACCTGCAG.GACAACAATGTGCGCAC 
CATTGCCAGGGACTCGCTGGCCCGCATCCCGCTGCTGGAGAAGCTGCACCTGGATGACAACTCCGTGT 
CCACCGTCAGCATTGAGGAGGACGCCTTCGCCGACAGCAAACAGCTCAAG.CTGCTCTTCCTGAGCCGG 
AACCACCTGAGCAGCATCCCCTCGGGGCTGCCGCACACGCTGGAGGAGCTGCGGCTGGATGACAACCG 
CATCTCCACCATCCCGCTGCATGCCTTCAAGGGCCTCAACAGCCTGCGGCGCCTGGTGCTGGACGGTA 
ACCTGCTGGCCAACCAGCGCATCGCCGACGACACCTTCAGCCGCCTACAGAACCTCACAGAGCTCTCG 
CTGGTGCGCAATTCGCTGGCCGCGCCACCCCTCAACCTGCCCAGCGCCCACCTGCAGAAGCTCTACCT 
GCAGGACAATGCCATCAGCCACATCCCCTACAACACGCTGGCCAAGATGCGTGAGCTGGAGCGGCTGG 
ACCTGTCCAACAACAACCTGACCACGCTGCCCCGCGGCCTGTTCGACGACCTGGGGAACCTGGCCCAG 
CTGCTGCTCAGGAACAACCCTTGGTTTTGTGGCTGCAACCTCATGTGGCTGCGGGACTGGGTGAAGGC 
ACGGGCGGCCGTGGTCAACGTGCGGGGCCTCATGTGCCAGGGCCCTGAGAAGGTCCGGGGCATGGCCA 
TCAAGGACATTACCAGCGAGATGGACGAGTGTTTTGAGACGGGGCCGCAGGGCGGCGTGGCCAATGCG 
GCTGCCAAGACCACGGCCAGCAACCACGCCTCTGCCACCACGCCCCAGGGTTCCCTGTTTACCCTCAA 
GGCCAAAAGGCCAGGGCTGCGCCTCCCCGACTCCAACATTGACTACCCCATGGCCACGGGTGATGGCG 
CCAAGACCCTGGCCATCCACGTGAAGGCCCTGACGGCAGACTCCATCCGCATCACGTGGAAGGCCACG 
CTCCCCGCCTCCTCTTTCCGGCTCAGTTGGCTGCGCCTGGGCCACAGCCCAGCCGTGGGCTCCATCAC 
GGAGACCTTGGTGCAGGGGGACAAGACAGAGTACCTGCTGACAGCCCTGGAGCCCAAGTCCACCTACA 
TCATCTGCATGGTCACCATGGAGACCAGCAATGCCTATGTAGCTGATGAGACACCCGTGTGTGCCAAG 
GCAGAGACAGCCGACAGCTATGGCCCTACCACCACACTCAACCAGGAGCAGAACGCTGGCCCCATGGC 
GAGCCTGCCCCTGGCGGGCATCATCGGCGGGGCAGTGGCTCTGGTCTTCCTCTTCCTGGTCCTGGGGG 
CCATCTGCTGGTACGTGCACCAGGCTGGCGAGCTGCTGACCCGGGAGAGGGCCTACAACCGGGGCAGC 
AGGAAAAAGGATGACTATATGGAGTCAGGGACCAAGAAGGATAACTCCATCCTGGAAATCCGCGGCCC 
TGGGCTGCAGATGCTGCCCATCAACCCGTACCGCGCCAAAGAGGAGTACGTGGTCCACACTATCTTCC 
CCTCCAACGGCAGCAGCCTCTGCAAGGCCACACACACCATTGGCTACGGCACCACGCGGGGCTACCGG 
GACGGCGGCATCCCCGACATAGACTACTCCTACACATGATGCCCGCCCACCCGGGCTGCCCCGCCTCA 
GCCCCAGCTGCCCTGGCGTGGCCATGTGGCTTTGCCCAGCCTGCTGCAATCCAAGAGAGCAAGGAAGA 
GAAATTCCATGGGTGACTTTCCTCCGCAGAAAGCAAAGTTTGGGGAGGGCTGACGATTTTGTAGAACA 
CAACAGTGACAATTTTTTTTAAAAGAATAGAAGGCAGGAGGGGGAATTCGACATTGTTGAAGACATAA 
TTTATACCAAGTTATGCCAGTTGGGGAGGGAAGGACTAAAAATAATATTGCAGGCAGGGCTGGGTTGG 
GTTTTTTTTTTTCCCCCCTGAACTGGAAGGATACTACCTGTACAACATCTGTGGACACCTCATGCTCT 
GTTCAAGGCCATCACAAAGGAACCGCCAGGGAGAAGCAGCCGGCTCTCAAAGCTCCCACGCAGCTCTC 
CCGCCACTGGCCACTCGCTGGCGACCCGATGGAAGGTTTTCAGGCTCCTCACAAAGGAGAGAGGGAAG 
AAAAGATCTTTTGCCCTGGAGATATGGTCCTGAAATCTCTCCCCTGGCTTATTCCATACCATTTCCCT 
TGCAGATTTGCAGAAACATGGCATCTTTCACTGCATTCTTTGAACAATCATGTAGTCGATTAAAAAAA 
AAAACAAACTTTTTTTTCCTAGGCTGAAGCCCTCTTCAGTTCCATGCACCACGCTCCGTAGAAGCCCC 
GGCGGAAGCCGTAGCTTTCCCTGCCACCTGGAGGTGCATCTGTCTGCCTGTCTATCCCTGTCGCGGTG 
TCTCTAAGTACAGATGGGTAGATAGAGCCACATGCACGGTCCTTACCGTTCTTCTTGGGTCAGTTCTT 
ACCATTTCCTGAACAATAGAATTGTGAAAGTGTTAAAAA 
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FIGURE 36 

MVVAHPTATATTTPTATVTATVVMTTATMDLRDWLFLCYGLIAFLTEVIDSTTCPSVCRCDNG 
FIYCNDRGLTSIPADI PDDATTLYLQNNQINNAGIPQDLKTKVNVQVIYLYENDLDEFPINLP 
RSLRELHLQDNNVRTIARDSLARIPLLEKLHLDDNSVSTVSIEEDAFADSKQLKLLFLSRNHL 
SSIPSGLPHTLEELRLDDNRISTIPLHAFKGLNSLRRLVLDGNLLANQRIADDTFSRLQNLTE 
LSLVRNSLAAPPLNLPSAHLQKLYLQDNAISHIPYNTLAKMRELERLDLSNNNLTTLPRGLFD 
DLGNLAQLLLRNN PW FCGCN LMWLRDWVKARAA VVN VRGLMCQG PEK VRGMAI KDI TS EMDEC 
FETGPQGGVANAAAKTTASNHASATTPQGSLFTLKAKRPGLRLPDSNIDYPMATGDGAKTLAI 
HVKALTADSIRITWKATLPASSFRLSWLRLGHSPAVGSITETLVQGDKTEYLLTALEPKSTYI 
ICMVTMETSNAYVADETPVCAKAETADSYGPTTTLNQEQNAGPMASLPLAGIIGGAVALVFLF 
LVLGAICWYVHQAGELLTRERAYNRGSRKKDDYMESGTKKDNSILEIRGPGLQMLPINPYRAK 
EEYWHTIFPSNGSSLCKATHTIGYGTTRGYRDGGIPDIDYSYT 

Important features of the protein: 
Transmembrane domain: 

amino acids 552-573 

N-glycosylation sites . 

amino acids 249-252, 305-308, 642-645 

Leucine zipper pattern. 

amino acids 182-203, 299-320 

Phospholipase A2 aspartic acid active site. 

amino acids 57-67 
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FIGURE 37 

GGTGACTGAAGCGAGCCTGGCCTCTTGCATCCTCCGCCTGTGTACCTCCCTCCCCTTTTTTTCCGCCT 
TCTGCCAGCAGAAGCAGCAGCCGCAGCACCTGAGCCGCTACTGCCGCTCACTCAGGACAACGCTATGG 
CTGAGCCTGGGCACAGCCACCATCTCTCCGCCAGAGTCAGGAGAAGAACTGAGAGGCGCATACCCCGG 
CTGTGGCGGCTGCTGCTCTGGGCTGGGACCGCCTTCCAGGTGACCCAGGGAACGGGACCGGAGCTTCA 
TGCCTGCAAAGAGTCTGAGTACCACTATGAGTACACGGCGTGTGACAGCACGGGTTCCAGGTGGAGGG 
TCGCCGTGCCGCATACCCCGGGCCTGTGCACCAGCCTGTCTGACCCCGTCAAGGGCACCGAGTGCTCC 
. TTCTCCTGCAACGCCGGGGAGTTTCTGGATATGAAGGACCAGTCATGTAAGCCATGCGCTGAGGGCCG 
CTACTCCCTCGGCACAGGCATTCGGTTTGATGAGTGGGATGAGCTGCCCCATGGCTTTGCCAGCCTCT 
CAGCCAACATGGAGCTGGATGACAGTGCTGCTGAGTCCACCGGGAACTGTACTTCGTCCAAGTGGGTT 
CCCCGGGGCGACTACATCGCCTCCAACACGGACGAATGCACAGCCACACTGATGTACGCCGTCAACCT 
GAAGCAATCTGGCACCGTTAACTTCGAATACTACTATCCAGACTCCAGCATCATCTTTGAGTTTTTCG 
TTCAGAATGACCAGTGCCAGCCCAATGCAGATGACTCCAGGTGGATGAAGACCACAGAGAAAGGATGG 
GAATTCCACAGTGTGGAGCTAAATCGAGGCAATAATGTCCTCTATTGGAGAACCACAGCCTTCTCAGT 
ATGGACCAAAGTACCCAAGCCTGTGCTGGTGAGAAACATTGCCATAACAGGGGTGGCCTACACTTCAG 
AATGCTTCCCCTGCAAACCTGGCACGTATGCAGACAAGCAGGGCTCCTCTTTCTGCAAACTTTGCCCA 
GCCAACTCTTATTCAAATAAAGGAGAAACTTCTTGCCACCAGTGTGACCCTGACAAATACTCAGAGAA 
AGGATCTTCTTCCTGTAACGTGCGCCCAGCTTGCACAGACAAAGATTATTTCTACACACACACGGCCT 
GCGATGCCAACGGAGAGACACAACTCATGTACAAATGGGCCAAGCCGAAAATCTGTAGCGAGGACCTT 
GAGGGGGCAGTGAAGCTGCCTGCCTCTGGTGTGAAGACCCACTGCCCACCCTGCAACCCAGGCTTCTT 
CAAAACCAACAACAGCACCTGCCAGCCCTGCCCATATGGTTCCTACTCCAATGGCTCAGACTGTACCC 
GCTGCCCTGCAGGGACTGAACCTGCTGTGGGATTTGAATACAAATGGTGGAACACGCTGCCCACAAAC 
ATGGAAACGACCGTTCTCAGTGGGATCAACTTCGAGTACAAGGGCATGACAGGCTGGGAGGTGGCTGG 
TGATCACATTTACACAGCTGCTGGAGCCTCAGACAATGACTTCATGATTCTCACTCTGGTTGTGCCAG 
GATTTAGACCTCCGCAGTCGGTGATGGCAGACACAGAGAATAAAGAGGTGGCCAGAATCACATTTGTC 
TTTGAGACCCTCTGTTCTGTGAACTGTGAGCTCTACTTCATGGTGGGTGTGAATTCTAGGACCAACAC 
TCCTGTGGAGACGTGGAAAGGTTCCAAAGGCAAACAGTCCTATACCTACATCATTGAGGAGAACACTA 
CCACGAGCTTCACCTGGGCCTTCCAGAGGACCACTTTTCATGAGGCAAGCAGGAAGTACACCAATGAC 
GTTGCCAAGATCTACTCCATCAATGTCACCAATGTTATGAATGGCGTGGCCTCCTACTGCCGTCCCTG 
TGCCCTAGAAGCCTCTGATGTGGGCTCCTCCTGCACCTCTTGTCCTGCTGGTTACTATATTGACCGAG 
ATTCAGGAACCTGCCACTCCTGCCCCCCTAACACAATTCTGAAAGCCCACCAGCCTTATGGTGTCCAG 
GCCTGTGTGCCCTGTGGTCCAGGGACCAAGAACAACAAGATCCACTCTCTGTGCTACAATGATTGCAC 
CTTCTCACGCAACACTCCAACCAGGACTTTCAACTACAACTTCTCCGCTTTGGCAAACACCGTCACTC 
TTGCTGGAGGGCCAAGCTTCACTTCCAAAGGGTTGAAATACTTCCATCACTTTACCCTCAGTCTCTGT 
GGAAACCAGGGTAGGAAAATGTCTGTGTGCACCGACAATGTCACTGACCTCCGGATTCCTGAGGGTGA 
GTCAGGGTTCTCCAAATCTATCACAGCCTACGTCTGCCAGGCAGTCATCATCCCCCCAGAGGTGACAG 
GCTACAAGGCCGGGGTTTCCTCACAGCCTGTCAGCCTTGCTGATCGACTTATTGGGGTGACAACAGAT 
ATGACTCTGGATGGAATCACCTCCCCAGCTGAACTTTTCCACCTGGAGTCCTTGGGAATACCGGACGT 
GATCTTCTTTTATAGGTCCAATGATGTGACCCAGTCCTGCAGTTCTGGGAGATCAACCACCATCCGCG 
TCAGGTGCAGTCCACAGAAAACTGTCCCTGGAAGTTTGCTGCTGCCAGGAACGTGCTCAGATGGGACC 
TGTGATGGCTGCAACTTCCACTTCCTGTGGGAGAGCGCGGCTGCTTGCCCGCTCTGCTCAGTGGCTGA 
CTACCATGCTATCGTCAGCAGCTGTGTGGCTGGGATCCAGANGACTACTTACGTGTGNCGAGAACCCA 
AGCTATGCTCTGGTGGCATTTCTCTGCCTGAGCAGAGAGTCACCATCTGCAAAACCATAGATTTCTGG 
CTGAAAGTGGGCATCTCTGCAGGCACCTGTACTGCCATCCTGCTCACCGTCTTGACCTGCTACTTTTG 
GAAAAAGAATCAAAAACTAGAGTACAAGTACTCCAAGCTGGTGATGAATGCTACTCTCAAGGACTGTG 
ACCTGCCAGCAGCTGACAGCTGCGCCATCATGGAAGGCGAGGATGTAGAGGACGACCTCATCTTTACC 
AGCAAGAAGTCACTTTTTGGGAAGATCAAATCATTTACCTCCAAGAGGACTCCTGATGGATTTGACTC 
AGTGCCGCTGAAGACATCCTCAGGAGGCCCAGACATGGACCTGTGAGAGGCACTGCCTGCCTCACCTG 
CCTCCTCACCTTGCATAGCACCTTTGCAAGCCTGCGGCGATTTGGGTGCCAGCATCCTGCAACACCCA 
CTGCTGGAAATCTCTTCATTGTGGCCTTATCAGATGTTTGAATTTCAGATCTTTTTTTATAGAGTACC 
CAAACCCTCCTTTCTGCTTGCCTCAAACCTGCCAAATATACCCACATTTTTTTTTAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 38 

MAEPGHSHHLSARVRRRTERRIPRLWRLLLWAGTAFQVTQGTGPELHACKESEYHYEYTACDS 
TGSRWRVAVPHTPGLCTSLSDPVKGTECSFSCNAGEFLDMKDQSCKPCAEGRYSLGTGIRFDE 
WDELPHGFASLSANMELDDSAAESTGNCTSSKWVPRGDYIASNTDECTATLMYAVNLKQSGTV 
NFEYYYPDSSIIFEFFVQNDQCQPNADDSRWMKTTEKGWEFHSVELNRGNNVLYWRTTAFSVW 
TKVPKPVLVRNIAITGVAYTSECFPCKPGTYADKQGSSFCKLC PANSYSNKGETSCHQCDPDK 
YSEKGSSSCNVRPACTDKDYFYTHTACDANGETQLMYKWAKPKICSEDLEGAVKLPASGVKTH 
CPPCNPGFFKTNNSTCQPCPYGSYSNGSDCTRCPAGTEPAVGFEYKWWNTLPTNMETTVLSGI 
NFEYKGMTGWEVAGDHIYTAAGASDNDFMILTLVVPGFRPPQSVMADTENKEVARITFVFETL 
CSVNCELYFMVGVNSRTNTPVETWKGSKGKQSYTYIIEENTTTSFTWAFQRTTFHEASRKYTN 
DVAKIYSINVTNVMNGVASYCRPCALEASDVGSSCTSCPAGYYIDRDSGTCHSCPPNTILKAH 
QPYGVQACVPCGPGTKNNKIHSLCYNDCTFSRNTPTRT FNYNFSALANTVTLAGGPSFTSKGL 
KYFHHFTLSLCGNQGRKMSVCTDNVTDLRI PEGESGFSKSITAYVCQAVI I PPEVTGYKAGVS 
SQPVSLADRLIGVTTDMTLDGITSPAELFHLESLGI PDVIFFYRSNDVTQSCSSGRSTTIRVR 
CSPQKTVPGSLLLPGTCSDGTCDGCNFHFLWESAAACPLCSVADYHAIVSSCVAGIQXTTYVX 
REPKLCSGGISLPEQRVTICKTIDFWLKVGISAGTCTAILLTVLTCYFWKKNQKLEYKYSKLV 
MNATLKDCDLPAADSCAIMEGEDVEDDLIFTSKKSLFGKIKSFTSKRTPDGFDSVPLKTSSGG 
PDMDL 



Important features of the protein: 
N-glycosylation sites : 

amino acids 153-156, 390-393, 391-394, 404-407, 544-547, 576-579, 
672-675, 717-720, 947-950 

cAMP- and cGMP -dependent protein kinase phosphorylation sites: 

amino acids 15-18, 563-566, 709-712 
Casein kinase II phosphorylation sites: 

amino acids 42-45, 59-62, 81-84, 146-149, 168-171, 282-285, 331- 
334, 340-343, 431-434, 449-452, 465-468, 523-526, 557-560, 761- 
764, 780-783, 835-838, 860-863, 893-896, 949-952 
Tyrosine kinase phosphorylation sites : 
amino acids 50-56, 109-116 
N-myristoylation sites: 

amino acids 77-82, 88-93, 152-157, 268-273, 288-293, 320-325, 

400-405, 405-410, 414-419, 463-468, 599-604, 616-621, 634-639, 

644-649, 839-844, 874-879, 912-917, 916-921 

Amidation site: 

amino acids 707-710 

Cell attachment sequence: 

amino acids 162-164 
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FIGURE 39 

GGGAAGGGGTTCTGGGCTGCCGCAGGCACACAGGCCAGAGCTTCGTGGATACCTGCAGGGCCC 
AAAGGTCCCTCCCTGTTTTGAAGAGTGAGTGATGGCTATGAGGTAGCGGCCAGGCTGATCACC 
CCTGCGTTGGCTGGAGGCAGAATTCTGTAAATCCTCGCCAAGTCTTTCTCCAGGCCACTGGTT 
AGCTCATCTCAGCCTCCTCTGGGAGCATCAACACCAACATGGCACAGGGGACTGCAGTGGTGT 
GCTTTGGACCTGTGTACCCACCCAAGGCTAAAGGCAGAGCCAGGTGACTTTGCGGGGGTCTCT 
TCTCTAGGATTATCTGTACTTCCCCTCTGTCCTCTTTTACTACGGGAGATCGAGCTAGCTATA 
ACCCACCTTCTTTCATGAGAACCACACTAAATTGCAAAAATTATCCCAGTGCTGGAGGAGGGC 
AGCAGGTTGAGATTATGTTGGCAGGAAGAATGTTGGCATTGATTGGCACGCAGGGGACGAGAG 
CTGCTTTGTGCTTTAAAGGAGCCAAGTTACACCCTGTTTAACCCTGCCTTCAAAGGGACGACT 
CTGTAAGATTCTCTGCTACTTATTCAAGTTGACACGATGCCCTTCACACTCCACCTGAGGTCC 
CGCCTTCCCTCTGCCATAAGGAGTTTGATTCTACAAAAGAAACCAAACATCAGAAATACATCC 
AGCATGGCTGGAGAGCTCCGACCAGCCAGCCTGGTGGTCCTGCCCAGGTCCCTTGCTCCAGCT 
TTTGAAAGATTCTGCCAGGTCAACACTGGTCCTCTACCCCTGCTGGGCCAGAGTGAGCCAGAA 
AAGTGGATGCTGCCCCCTCAAGGTGCTATCTCAGAGACCAGGATGGGCCATCCCCAGTTCTGG 
AAATACGAGTTCGGTGCCTGCACCGGTAGCCTGGCTTCGCTGGAGCAGTACTCGGAGCAGCTG 
AAGGACATGGTGGCCTTCTTCCTGGGCTGCAGCTTCTCCCTGGAGGAGGCCTTGGAGAAAGCG 
GGGCTCCCCAGAAGAGACCCAGCAGGTCACAGCCAGGCGGGTGCATACAAGACAACAGTGCCT 
TGTGTTACCCATGCTGGCTTCTGCTGCCCTCTGGTGGTCACGATGAGGCCCATTCCCAAGGAC 
AAGCTGGAAGGGCTGGTGCGGGCCTGCTGCTCCCTCGGAGGTGAGCAGGGGCAACCTGTTCAC 
ATGGGCGACCCAGAACTGTTGGGAATCAAAGAGCTTTCCAAACCTGCCTACGGGGATGCCATG 
GTGTGTCCCCCAGGGGAGGTTCCAGTGTTCTGGCCTTCTCCGCTGACCAGTCTCGGAGCTGTC 
AGCAGCTGTGAGACCCCACTGGCTTTTGCCAGCATCCCAGGCTGCACAGTTATGACTGACCTG 
AAGGATGCAAAGGCTCCACCTGGTTGTCTCACCCCAGAGAGAATTCCAGAGGTCCATCACATT 
TCCCAAGATCCTCTGCACTACAGCATCGCGTCAGTCTCTGCTTCTCAGAAGATCAGAGAACTA 
GAGTCTATGATCGGCATAGACCCAGGGAACCGGGGGATTGGGCACCTGCTCTGTAAAGATGAG 
CTGCTGAAGGCCTCTCTCTCGCTGTCCCATGCCCGCTCAGTGCTCATCACCACTGGGTTCCCC 
ACACATTTCAATCATGAGCCTCCAGAAGAGACAGATGGCCCACCAGGAGCTGTTGCTCTGGTT 
GCCTTCCTGCAGGCCTTGGAGAAGGAGGTCGCCATAATCGTTGACCAGAGAGCCTGGAACTTG 
CACCAGAAGATTGTTGAAGATGCTGTTGAGCAAGGTGTTCTGAAGACGCAGATCCCGATATTA 
ACTTACCAAGGTGGATCAGTGGAAGCTGCTCAGGCATTCCTGTGC7U\AAATGGGGACCCGCAG 
ACACCTAGATTTGACCACCTGGTGGCCATAGAGCGTGCCGGAAGAGCTGCTGATGGCAATTAC 
TACMTGCAAGGAAGATGAACATCAAGCACTTGGTTGACCCCATTGACGATCTTTTTCTTGCT 
GCGAAGAAGATTCCTGGAATCTCATCAACTGGAGTCGGTGATGGAGGCAACGAGCTTGGGATG 
GGTAAAGTCAAGGAGGCTGTGAGGAGGCACATACGGCACGGGGATGTCATCGCCTGCGACGTG 
GAGGCTGACTTTGCCGTCATTGCTGGTGTTTCTAACTGGGGAGGCTATGCCCTGGCCTGCGCA 
CTCTACATCCTGTACTCATGTGCTGTCCACAGTCAGTACCTGAGGAAAGCAGTCGGACCCTCC 
AGGGCACCTGGAGATCAGGCCTGGACTCAGGCCCTCCCGTCGGTCATTAAGGAAGAAAAAATG 
CTGGGCATCTTGGTGCAGCACAAAGTCCGGAGTGGCGTCTCGGGCATCGTGGGCATGGAGGTG 
GATGGGCTGCCCTTCCACAACACCCACGCCGAGATGATCCAGAAGCTGGTGGACGTCACCACG 
GCACAGGTGTAACCGTCCATGTTCCGTGTGAGCAGAGTCCCTACCAACGGGCAGGTCTGCATC 
CGGGGAGAATGCAGCTGCTTCTGGCGACAATCCTGCTAGTAAACACTGGTCTTCGGTGAGCAA 
CGAACACTCGCCTGGCCTGGGAAACTGCATGCCCACTTTCTGGGAGGGGTTAGTGCAGGTGCC 
GTGGACAAAGGACAACATTTCTCTGGGGCTTTTTAACTTTTATTCCTAAGACTCTAAAGGCGT 
TGATTTCAACCCTCCTTCACTCTGGCTTCTTCAGGCAACCCACGTGGTCTCCTATGAGAATCT 
TCTCGACAGTTACTTATGGGGACACTTGTGAACAATTAACTGCCAGGGCAGAGCATGAGAACA 
AACATTCCCAGGCCATGTAGGATAGGATACTCCAGACTCCAGTCATCCTCCCCCATCCATGGT 
TTCTGTTACTCATGGTTTCAGTTACTCATAGCCAACTGCAGACCGAAAATACTAAATGAAAAA 
TTTCAGAAATAAACAACTCTTAAGTTTTAAAAAAAAA 
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FIGURE 40 

MPFTLHLRSRLPSAIRSLILQKKPNIRNTSSMAGELRPASLVVLPRSLAPAFERFCQVNTGPL 
PLLGQSEPEKWMLPPQGAISETRMGHPQFWKYEFGACTGSLASLEQYSEQLKDMVAFFLGCSF 
SLEEALEKAGLPRRDPAGHSQAGAYKTTVPCVTHAGFCCPLVVTMRPIPKDKLEGLVRACCSL 
GGEQGQPVHMGDPELLGIKELSKPAYGDAMVCPPGEVPVFWPSPLTSLGAVSSCETPLAFASI 
PGCTVMTDLKDAKAPPGCLTPERIPEVHHISQDPLHYSIASVSASQKIRELESMIGIDPGNRG 
IGHLLCKDELLKASLSLSHARSVLITTGFPTHFNHEPPEETDGPPGAVALVAFLQALEKEVAI 
IVDQRAWNLHQKIVEDAVEQGVLKTQIPILTYQGGSVEAAQAFLCKNGDPQTPRFDHLVAIER 
AGRAADGNYYNARKMNIKHLVDPIDDLFLAAKKIPGISSTGVGDGGNELGMGKVKEAVRRHIR 
HGDVIACDVEADFAVIAGVSNWGGYALACALYILYSCAVHSQYLRKAVGPSRAPGDQAWTQAL. 
PSVIKEEKMLGILVQHKVRSGVSGIVGMEVDGLPFHNTHAEMIQKLVDVTTAQV 

Signal peptide: 

amino acids 1-17 



Transmembrane domain: 

amino acids 358-378, 517-539 



N-glycosylation site. 

amino acids 28-32 



Tyrosine kinase phosphorylation site. 

amino acids 444-452 



N-myristoylation site. 

amino acids 98-104, 102-108, 123-129, 149-155, 181-187, 190-196, 
238-244, 308-314, 399-405, 413-419, 448-454, 477-483, 482-488, 
487-493 



Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 233-244, 531-542 
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FIGURE 41 

CTTTCCTGTTTTATCCGCAGCCCTTTTCTTCTTTGAGTTAGTAAAGATTTATTCTGTMCCTG 
ACACTCATCTGGCCCTTTGCAGTTTGCCAGCCATATTCCCATGTGATTTCCCACTGGATCCAG 
GCCCCCATCCGGCTGGCAGGAGGGGGCTCTGACGTACAGGTTGGAAATCAGAAGTCTGTGAGA 
GCGCGGGAGTGCATGGCAGCTCTGGGTCCCAGACCTGGCCCGACCCCTCTGCTTCACCTGCAG 
CTCTGCTGCTCCTCTACTCTTGGGTCGAGATCCCTTTGGAGCCACAGCGAGGAACCCTGTGGT 
CCTCAGGCAGGTGTACCTTGAGTCAGCCAGGAGCCCTCTTTTCCTGTGTCAAAGCCTGCCCTC 
GGGCTCTGCTCACCTCTGGTGACCCTCCAAGATGCCCCTGCCCTCAGTTTCCCCTCATGATCT 
GGCCTCTGCCCCCTTCTCTAGCCACAGCCTCTAGTACACTTTAGCAATACCACCAGACTAGTT 
AGAGTTCCCCACTCACCAAGCAAGACATGCAGTTTCATGCCTCTGTGCCTTCGCTCATGCTGT 
TTCTTCCGACTGGAATGCCTTCCCCTGCTCCTCCTGCCTTGTCTGCCTGGCAAGTTCATCTCT 
CACGATCCCCTCAAAGGCCCCCTCCTCCAGGAAGGCAACCCCTGTGCCCCTCCCCTCCAGGCT 
ACCTCTGCACTTTGTCAATGCTTCTCTTGTGGCACTTATCACACTGTATTTTACTTGTTTACA 
TGTTTGTCTCCCCTTCTAGACTGTGAATCCTTAAGGGCATGGACTGTATCTTATGCATCTCTG 
TATTTGTGCGCCTAGCACGGTGCCTAGCACACAGTAGGCGCTCAATAAATGTTGAATGAATGA 

ATGATTT 
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FIGURE 42 

MQFHASVPSLMLFLPTGMPSPAPPALSAWQVHLSRSPQRPPPPGRQPLCPSPPGYLCTLSMLL 
LWHLSHCILLVYMFVSPSRL 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

Microbodies C-terminal targeting signal. 

amino acids 81-83 
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FIGURE 43 

GTTTCCAACAAGGATGATATGMGACTTCCCTGAAGAAAGTTGTGAAGGGACCTCCTACGAGA 
TGATGATGCAGTGTGTGTCCCGCATGTTGGCCCACCCCCTGCATGTCATCTCAATGCGCTGCA 
TGGTCCAGTTTGTGGGACGGGAGGCCAAGTACAGTGGTGTGCTGAGCTCCATTGGGAAGATTT 
TCAAAGAGGAAGGGCTGCTGGGATTCTTCGTTGGATTAATCCCTCACCTCCTGGGCGATGTGG 
TTTTCTTGTGGGGCTGTAACCTGCTGGCCCACTTCATCAATGCCTACCTGGTGGATGACAGCT 
TCAGCCAGGCCCTGGCCATCCGGAGCTATACCAAGTTCGTGATGGGGATTGCAGTGAGCATGC 
TGACCTACCCCTTCCTGCTAGTTGGCGACCTCATGGCTGTGMCAACTGCGGGCTGCAAGCTG 
GGCTGCCCCCTTACTCCCCAGTGTTCAAATCCTGGATTCACTGCTGGAAGTACCTGAGTGTGC 
AGGGCCAGCTCTTCCGAGGCTCCAGCCTGCTTTTCCGCCGGGTGTCATCAGGATCATGCTTTG 
CCCTGGAGTAACCTGAATCATCTAAAAAACACGGTCTCAACCTGGCCACTGTGGGTGAGGCCT 
GACCACCTTGGGACACCTGCAAGACGACTCCAACCCAACAACAACCAGATGTGCTCCAGCCCA 
GCCGGGCTTCAGTTCCATATTTGCCATGTGTCTGTCCAGATGTGGGGTTGAGCGGGGGTGGGG 
CTGCACCCAGTGGATTGGGTCACCCGGCAGACCTAGGGAAGGTGAGGCGAGGTGGGGAGTTGG 
CAGAATCCCCATACCTCGCAGATTTGCTGAGTCTGTCTTGTGCAGAGGGCCAGAGAATGGCTT 
ATGGGGGCCCAGGTTGGATGGGGAAAGGCTAATGGGGTCAGACCCCACCCCGTCTACCCCTCC 
AGTCAGCCCAGCGCCCATCCTGCAGCTCAGCTGGGAGCATCATTCTCCTGCTTTGTACATAGG 
GTGTGGTCCCCTGGCACGTGGCCACCATCATGTCTAGGCCTATGCTAGGAGGCAAATGGCCAG 
GCTCTGCCTGTGTTTTTCTCAACACTACTTTTCTGATATGAGGGCAGCACCTGCCTCTGAATG 
GGAAATCATGCAACTACTCAGAATGTGTCCTCCTCATCTAATGCTCATCTGTTTAATGGTGAT 
GCCTCGCGTACAGGATCTGGTTACCTGTGCAGTTGTGAATACCCAGAGGTTGGGCAGATCAGT 
GTCTCTAGTCCTACCCAGTTTTAAAGTTCATGGTAAGATTTGACCTCATCTCCCGCAAATAAA 
TGTATTGGTGATTTGGAAAAAAAAAAAAAAAAA 



WO 01/40466 



PCT/USOO/32678 



44/550 

FIGURE 44 

MMMQCVSRMLAHPLHVISMRCMVQFVGREAKYSGVLSSIGKIFKEEGLLGFFVGLIPHLLGDV 
VPLWGCNLLAHFINAYLVDDSFSQALAIRSYTKFVMGIAVSMLTYPFLLVGDLMAVNNCGLQA 
GLPPYSPVFKSWIHCWKYLSVQGQLFRGSSLLFRRVSSGSCFALE . 

Important features of the protein: 
Signal peptide: 

amino acids 1-18 

Transmembrane domains: 

amino acids 51-72, 97-114 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 160-163 

N-myristoylation sites . 

amino acids 34-39, 100-105, 123-128, 165-170 
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FIGURE 45 

GCTCACTCTTTGGGTCCACACTGCCTTTATGAGCTGTAACACTCACTGGGAATGTCTGCAGCT 
TCACTCCTGAAGCCAGCGAGACCACGAACCCACCAGGAGGAACAAACAACTCCAGACGCGCAG 
CCTTAAGAGCTGTAACACTCACCGCGAAGGTCTGCAGCTTCACTCCTGAGCCAGCCAGACCAC 
GAACCCACCAGAAGGAAGAAACTCCAAACACATCCGAACATGAGAAGGAGCAAACTCGTGACA 
CGCCACCTTTAAGAACCGTGACACTCAACGCTAGGGTCCGCGGCTTCATTCTTGAAGTCAGTG 
AGACCAAGAACCCACCAATTCCGGACACGGCAAAGTAACATCCTAGACATGGCTTTAGAGATC 
CACATGTCAGACCCCATGTGCCTCATCGAGAACTTTAATGAGCAGCTGAAGGTTAATCAGGAA 
GCTTTGGAGATCCTGTCTGCCATTACGCAACCTGTAGTTGTGGTAGCGATTGTGGGCCTCTAT 
CGCACTGGCAAATCCTACCTGATGAACAAGCTGGCTGGGAAGAACAAGGGCTTCTCTGTTGCA 
TCTACGGTGCAGTCTCACACCAAGGGAATTTGGATATGGTGTGTGCCTCATCCCAACTGGCCA 
AATCACACATTAGTTCTGCTTGACACCGAGGGCCTGGGAGATGTAGAGAAGGCTGACAACAAG 
AATGATATCCAGATCTTTGCACTGGCACTCTTACTGAGCAGCACCTTTGTGTACAATACTGTG 
AACAAAATTGATCAGGGTGCTATCGACCTACTGCACAATGTGACAGAACTGACAGATCTGCTC 
AAGGCAAGAAACTCACCTGACCTTGACAGGGTTGAAGATCCTGCTGACTCTGCGAGCTTCTTC 
CCAGACTTAGTGTGGACTCTGAGAGATTTCTGCTTAGGCCTGGAAATAGATGGGCAACTTGTC 
ACACCAGATGAATACCTGGAGAATTCCCTAAGGCCAAAGCAAGGTAGTGATCAAAGAGTTCAA 
MTTTCAATTTGCCCCGTCTGTGTATACAGAAGTTCTTTCCAAAAAAGAAATGCTTTATCTTT 
GACTTACCTGCTCACCAAAAAAAGCTTGCCCAACTTGAAACACTGCCTGATGATGAGCTAGAG 
CCTGAATTTGTGCAACAAGTGACAGAATTCTGTTCCTACATCTTTAGCCATTCTATGACCAAG 
ACTCTTCCAGGTGGCATCATGGTCMTGGATCTCGTCTAMGAACCTGGTGCTGACCTATGTC 
AATGCCATCAGCAGTGGGGATCTGCCTTGCATAGAGAATGCAGTCCTGGCCTTGGCTCAGAGA 
GAGAACTCAGCTGCAGTGCAAAAGGCCATTGCCCACTATGACCAGCAAATGGGCCAGAAAGTG 
CAGCTGCCCATGGAAACCCTCCAGGAGCTGCTGGACCTGCACAGGACCAGTGAGAGGGAGGCC 
ATTGAAGTCTTCATGAAAAACTCtTTCAAGGATGTAGACCAAAGTTTCCAGAAAGAATTGGAG 
ACTCTACTAGATGCAAAACAGAATGACATTTGTAAACGGAACCTGGAAGCATCCTCGGATTAT 
TGCTCGGCTTTACTTAAGGATATTTTTGGTCCTCTAGAAGAAGCAGTGAAGCAGGGAATTTAT 
TCTAAGCCAGGAGGCCATAATCTCTTCATTCAGAAAACAGAAGAACTGAAGGCAAAGTACTAT 
CGGGAGCCTCGGAAAGGAATACAGGCTGAAGAAGTTCTGCAGAAATATTTAAAGTCCAAGGAG 
TCTGTGAGTCATGCAATATTACAGACTGACCAGGCTCTCACAGAGACGGAAAAAAAGAAGAAA 
GAGGCACAAGTGAAAGCAGAAGCTGTU^AGGCTGAAGCGCAAAGGTTGGCGGCGATTCAAAGG 
CAGAACGAGCAAATGATGCAGGAGAGGGAGAGACTCCATCAGGAACAAGTGAGACAAATGGAG 
ATAGCCAAACAAAATTGGCTGGCAGAGCAACAGAAAATGCAGGAACAACAGATGCAGGAACAG 
GCTGCACAGCTCAGCACAACATTCCAAGCTCAAAATAGAAGCCTTCTCAGTGAGCTCCAGCAC 
GCCCAGAGGGCTGTT/^ATAACGATGATCCATGTGTTTTACTCTAAAGTGCTAAATATGGGAGT 
TTCCTTTTTTTACTCTTTGTCACTGATGACACAACAGAAAAGAAACTGTAGACCTTGGGACAA 
T CAAC ATTT AAAT AAACT T TAT AAT TAT T AAA 



WO 01/40466 



PCT/USOO/32678 



46/550 

FIGURE 46 

MALEIHMSDPMCLIENFNEQLKVNQEALEILSAITQPVVVVAIVGLYRTGKSYLMNKLAGKNK 
GFSVASTVQSHTKGIWIWCVPHPNWPNHTLVLLDTEGLGDVEKADNKNDIQIFALALLLSSTF 
VYNTVNKIDQGAIDLLHNVTELTDLLKARNSPDLDRVEDPADSASFFPDLVWTLRDFCLGLEI 
DGQLVTPDEYLENSLRPKQGSDQRVQNFNLPRLCIQKFFPKKKCFIFDLPAHQKKLAQLETLP 
DDELEPEFVQQVTEFCSYIFSHSMTKTLPGGIMVNGSRLKNLVLTYVNAISSGDLPCIENAVL 
ALAQRENSAAVQKAIAHYDQQMGQKVQLPMETLQELLDLHRTSEREAIEVFMKNSFKDVDQSF 
QKELETLLDAKQNDICKRNLEASSDYCSALLKDIFGPLEEAVKQGIYSKPGGHNLFIQKTEEL 
KAKYYREPRKGIQAEEVLQKYLKSKESVSHAILQTDQALTETEKKKKEAQVKAEAEKAEAQRL 
AA I QRQN EQMMQE RE RLHQEQVRQM E I AKQN WLAEQQKMQEQQMQEQAAQLST T FQAQN RS LL 
SELQHAQRAVNNDDPCVLL 

Important features of the protein: 
Transmembrane domains : 

amino acids 31-49, 114-131 

N-glycosylation sites. 

amino acids 90-94, 144-148, 287-291, 563-567 

N-myristoylation sites . 

amino acids 45-51, 283-289 

Prenyl group binding site. 

amino acids 583-588 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 45-53 
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FIGURE 47 

CACTCATTCATTCCAAAGGGTCTCTCAAGGCAATGGTAATGTGCAAGGAGGTGATACCTAAAT 
GAATGACCAAAAGAACATGCTTCTGCTTTTGTGTGTCTCCTACATTTTAGACATTTGTTTGTT 
TCTCTTGGTAGCCTTTAAATTCCTTGAAGCCCAGGACCATGTCTCACTTACCTTTGTGTTTCC 
ACTAACTAGTCTACCTCCTGGAATTGGCAGATACTCAGTGAAAGCCTGTGAAATAAGTGATGT 
CTATTTCTAGCATATTATTCTGAGATTTAATGATAGATTTAGTGATTGAATGAGATTTCCATT 
TTCAAATACAGCAAAAGCATAACTATTTTCATTCATTCATATTCATTCAACTTCATTCTCAAA 
ATTAGGTCCTGAGTTAACTT^ATAATTACCTTTGAAATGTGTGGGTTATTTGAGGCAATCAGGT 
GGTGACATTGAGCTCTCAGCCAGAGTTTGTTTCTGGAATTGATTCAGTTCCATTGCATTGATT 
TTTGTTCTCAGAAGCCAAGGTTTCCCATGAAAAATCATTCCCACTTGAATTGGGCTGTGATTC 
TTGCTGCGTTTAAGTAAAGGAAGCCTCTTGGTTCTAGTTCTGCAAACTTACACACTGAACTGG 
GACAAGTTTTTGTTTAGAGTAATGGCTGGGAAAAGAGGAACCTTTCATTTTATTCAGAAGTCA 
AAAACAAAGGCCTCCCAGCCACCTGGAGATGTTTTGTTGCAGACACCAGCCTGGCTCTGTCTT 
TATGCCTAACAATTGAGCATCCAGTCTTCTTTGTGCTGGGACCATTGCTCAGCTCTGCAAGGG 
GAAAAGAGGGAGAAAGCCAGAGCTGCCAGGCTTCTTGCACTGGGGCCGGGGGAGGGTTCCTGG 
GAAGCAGGTGCTCTCTGGCTTCTTGGTACGTGAGGCTCTCGGAGCTGCCTCTCCTCTGACCCT 
CAGGTCCTCACCGAGTTTGCTCCAGGAGTATATTGAAAACATACCCAGTGCTCTCTCAAGCAC 
CCACTGCTTAGAGGGCCCAGATTTCTTTTCCTTCTTTCCCTTGCAGAGCTGGAGACTGCATCG 
GGCATCTGGTGTTTAAACTA7VACAGGAAAACTGACTAAAGGTCCACAGTGCTCATTGTGTAGA 
CTAGCTGCCCTCCGATGGGTGCTCTGATTATCAGTGGTTCCAGTGCAGGGCCTGTCACTAAAC 
AGGCCTCACTTCCTCCTTGGGGGCTTTCCCATGGGAGGTGTGGCTTTTTACTCTACATGGAAA 
TGACTCTCTGCAGCCACAGAACACAGTCATTTTCTGAATTATCCCAGTCTCTCATGCGCCCTG 
GATTCCTCCAGATGCCTTATATCTCTTGTGCAAAGTTGTCTAAAATTTGGTTCCCAGCTTCCA 
AGCCTTGCCTTTTGGCCTTCCTGGAAGTATTTTTGTTGATGAGTCGTCTGTCATTATTCTCTA 
AAATGATTTGCTTTTTGTTTCTTTCATTCCTATTTCCACCCCACATATACACACATGCTTCTT 
AACTTAGGGGATTACATGCCAATAAATCTATTGTTGAAAATGCACTAATACTATCGCAAAGAC 
GAAAATTCACAGGCTGAACCGTTGTAAGTCCATATGCTCCTCT^ACTTACATGTGTGATGGAGT 
TATGCCCAAATAAGTCCATCGTCAAGTTGAAT^AATCAAAATCAAGCCATCTTAGGTTGAGGAC 
CATTTGTTTGTACCTCCAAAGATGTCATATCTTTAAACATACTCCCTAGCTTTTCTTTTTACT 
TTTTATTTTGAAGTAATTATAGAATCACAGAAAGTTGCAAAAAA 
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FIGURE 48 

MGALIISGSSAGPVTKQASLPPWGLSHGRCGFLLYMEMTLCSHRTQSFSELSQSLMRPGFLQM 
PYISCAKLSKIWFPASKPCLLAFLEVFLLMSRLSLFSKMICFLFLSFLFPPHI YTHAS 

Important features of the protein: 
Signal peptide: 

amino acids 1-41 

Transmembrane domain: 

amino acids 88-107 

Casein kinase II phosphorylation site. 

amino acids 47-50 

N-myristoylation site. 

amino acids 24-29 
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FIGURE 49 

GGCTTCTACAGTCCACAACACCCACCAGCCCCAGGCCCAGCAGAATGAGCCCAGTGAGTGCCGGGGCTCCCAGTT 
TGGCTGTTGCTATGACAACGTGGCCACTGCAGCCGGTCCTCTTGGGGAAGGCTGTGTGGGCCAGCCCAGCCATGC 
CTACCCCGTGCGGTGCCTGCTGCCCAGTGCCCATGGCTCTTGTGCAGACTGGGCTGCCCGCTGGTACTTCGTTGC 
CTCTGTGGGCCAATGTAACCGCTTCTGGTATGGCGGCTGCCATGGCAATGCCAATAACTTTGCCTCGGAGCAAGA 
GTGCATGAGCAGCTGCCAGGGATCTCTCCATGGGCCCCGTCGTCCCCAGCCTGGGGCTTCTGGAAGGAGCACCCA 
CACGGATGGTGGCGGCAGCAGTCCTGCAGGCGAGCAGGAACCCAGCCAGCACAGGACAGGGGCCGCGGTGCAGAG 
AAAGCCCTGGCCTTCTGGTGGTCTCTGGCGGCAAGACCAACAGCCTGGGCCAGGGGAGGCCCCCCACACCCAGGC 
CTTTGGAGAATGGCCATGGGGGCAGGAGCTTGGGTCCAGGGCCCCTGGACTGGGTGGAGATGCCGGATCACCAGC 
GCCACCCTTCCACAGCTCCTCCTACAGATCTCACTTCCCACCTCTCCAGGATTAGCTTGGCAGGTGTGGAGCCCT 
CGTTGGTGCAGGCAGCCCTGGGGCAGTTGGTGCGGCTCTCCTGCTCAGACGACACTGCCCCGGAATCCCAGGCTG 
CCTGGCAGAAAGATGGCCAGCCCATCTCCTCTGACAGGCACAGGCTGCAGTTCGACGGATCCCTGATCATCCACC 
CCCTGCAGGCAGAGGACGCGGGCACCTACAGCTGTGGCAGCACCCGGCCAGGCCGCGACTCCCAGAAGATCCAAC 
TCCGCATTATAGGGGGTGACATGGCCGTGCTGTCTGAGGCTGAGCTGAGCCGCTTCCCTCAGCCCAGGGACCCAG 
CTCAGGACTTTGGCCAAGCGGGGGCTGCTGGGCCCCTGGGGGCCATCCCCTCTTCACACCCACAGCCTGCAAACA 
GGCTGCGTTTGGACCAGAACCAGCCCCGGGTGGTGGATGCCAGTCCAGGCCAGCGGATCCGGATGACCTGCCGTG 
CCGAAGGCTTCCCGCCCCCAGCCATCGAGTGGCAGAGAGATGGGCAGCCTGTCTCTTCTCCCAGACACCAGCTGC 
AGCCTGATGGCTCCCTGGTCATTAGCCGAGTGGCTGTAGAAGATGGCGGCTTCTACACCTGTGTCGCTTTCAATG 
GGCAGGACCGAGACCAGCGATGGGTCCAGCTCAGAGTTCTGGGGGAGCTGACAATCTCAGGACTGCCCCCTACTG 
TGACAGTGCCAGAGGGTGATACGGCCAGGCTATTGTGTGTGGTAGCAGGAGAAAGTGTGAACATCAGGTGGTCCA 
GGAACGGGCTACCTGTGCAGGCTGATGGCCACCGTGTCCACCAGTCCCCAGATGGCACGCTGCTCATTTACAACT 
TGCGGGCCAGGGATGAGGGCTCCTACATGTGCAGTGCCTACCAGGGGAGCCAGGGAGTCAGCCGCAGCACCGAGG 
TGAAGGTGGTCTCACCAGCACCCACCGCCCAGCCCAGGGACCCTGGCAGGGACTGCGTCGACCAGCCAGAGCTGG 
CCAACTGTGATTTGATCCTGCAGGCCCAGCTTTGTGGCAATGAGTATTACTCCAGCTTCTGCTGTGCCAGCTGTT 
CACGTTTCCAGCCTCACGCTCAGCCCATCTGGCAGTAGGGATGAAGGCTAGTTCCAGCCCCAGTCCAAAATAGTT 
CATAGGGCTAGGGAGAAAGGAAGATGGACTCTTGGCTTCCTCTCTCTGGCTGGCAAAGGGAGTTATCTTCTGGAA 
TACATTAGCTCTTTCAAAAACCCACCCAGTGTTTAGCCTCAACGGCAGCCAGTTACCAGCTTCTCTCTGTAGCCT 
TCAGCAGTGTTTGCATCTCTGACATAACCACAGGCTGCTGTTTTCAAGAAGAGCAATCTGTTTGGATAAGAAAAA 
CCTTTACTTTACAGCTTCCCTTTATAATTTGTTACACAGGAATAGTTAAATGCATTTGTTTGTTTGTTTTTTGAG 
ACGGAGTTTCACTCTTGTTGCCCAGGCTGGAGGGCAATGGCGCGATCTCAGCTCACTGCAACCTCCGTCTCCTGG 
GTTCTTGATTCTCCTGTGTCAGCCTTCTGAGTAGCTGGGATTACAGATGCCTATCACCATGCCTGGGTAATTTTT 
GTATTTTTAGTTGAGATGGGGTTTCGCCATGTTGGCCAGGCTGGTCTCGAACTTCTGACCTCAGATGATCTGCCC 
GCCTCAGCCTCCCAAAGTGCTGGGATTACAGGCATGAGCCACCACGCCCAGCCATCAATGCATTTTTTTTATTTT 
TTTTTTGAGACAGAGTTTCGCACTTCTTGCCCAGGCTGGAGTACAATGGTGCGATCTTGGCTCACTGCAACCTCC 
ACCTCCTGGGTTCAAGCGCTTCTCCAGCCTCAGCCTCCTGAGTAGCTGGGATTACAGGTATGTGCCACCATGCCT 
GGCTAATTTTGTATTTTTGGTGGAGACGGGGTTTCTCCATGTTGGTCAGACTGGTCTTGAACTCCCGACCTCAGG 
TAATCCGCCCGCCTCCGCCTCCCAAAATGCTGGGATTAGAGGTGTGAGCCACTGTGCCCAGCCCATCAATGTGTT 
TTAAAGCTAGCTGTCAGGGTTCCACTTAATTTAAAGCTGGGCAGGGAGATGTGTAATGATTTCAAAGTTAACACC 
TGTTTGTTTTCTAAAGGGCATGCCAAGTCCTGCTGTATCAGGGAAGTATTCTGTGCTAAAATCAGCGATGGTTCA 
TTGCTCTAGTCTCTCTCACCCTTCTAGGCAGTGCATCAGTCAGCTCTAAATCTGGTGCAGAGGGTTAACAGCATA 
ACCCTTGTTGGCAAAATGGAATAGATGTTAAGACCTCAAATAGGGATTTGGGATGAAACAGCTGCAGTTAGCACT 
GTTATCTGAGCATGAAAGAACTGGAAACGCTCCTTACGTCGAGATGTTGGACCTTGAAGCCCTCCTGAGGCCAAC 
ATGCAAATCTGGCTGTGACGGTTCATCTGACACCTGTGTAAAGCTGACCAGCCTGCTCTGTACAGTGACAATGAG 
GAGCCCCTCTCTTCCTTAAGTAGGAATCTGTGAAGCAAAATGTTTGCTGCCAAAGACAAATCAGACTGTCAGTCA 
TTAAAAACAGCATTAGCAGGATGAGGATAGCAATGGGGAAGGGTTGTGGGCAATGCAGTAACAGGGAAATGGCTT 
CAGAAATGGTTTGAGTTGGAAGACAACATTCTTCATCTCTCAGGACTTCTAATTCCTTGATGCTAAAAGAAGAGG 
CATGGATTCTATGAGCTTCCAAGTCCCTTTCCACTTTAACCTTCTACAAATCTTTCAGAGGACTGCCTAGTAGCA 
AAGGTTATTCCTGGACACAGGAAAGACGGGCATTACAGGGACCAAAGCTCTGAAAGGTGACTTTTATTACCAACA 
CACTGGCTGGAAAAGGGACAAACCACATCACGGGTGAGTGATACTTCTCAGTCTTCTCTACTCATTCAACAAAGG 
AAATGTGGGCTGGGGCAGAGGTCTTTTTTCATTTAATACTGGAAAAATATTGAAGAGCATCCATGTTCACTTATG 
GCTGGTTTTGCTATAGAAATTGGAAAATAAAGGCCACTTTTTTG 



WO 01/40466 



PCT/USOO/32678 



50/550 

FIGURE 50 

MGPWPSLGLLEGAPTRMVAAAVLQASRNPASTGQGPRCRESPGLLVVSGGKTNSLGQGRPPT 
PRPLENGHGGRSLGPGPLDWVEMPDHQRHPSTAPPTDLTSHLSRISLAGVEPSLVQAALGQLV 
RLSCSDDTAPESQAAWQKDGQPISSDRHRLQFDGSLIIHPLQAEDAGTYSCGSTRPGRDSQKI 
QLRI IGGDMAVLSEAELSRFPQPRDPAQDFGQAGAAGPLGAI PS S H PQPANRLRLDQNQ PRVV 
DASPGQRIRMTCRAEGFPPPAIEWQRDGQPVSSPRHQLQPDGSLVISRVAVEDGGFYTCVAFN 
GQDRDQRWVQLRVLGELTISGLPPTVTVPEGDTARLLCWAGESVNIRWSRNGLPVQADGHRV 
HQSPDGTLLIYNLRARDEGSYMCSAYQGSQAVSRSTEVKVVSPAPTAQPRDPGRDCVDQPELA 
NCDLILQAQLCGNEYYSSFCCASCSRFQPHAQPIWQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

Tyrosine kinase phosphorylation site. 

amino acids 392-400 

N-myristoylation sites . 

amino acids 9-15, 50-56, 112-118, 146-152, 173-179, 195-201, 
220-226, 229-235, 280-286, 306-312, 336-342, 397-403 

Myelin P0 protein. 

amino acids 153-182 
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FIGURE 51 

CAGGCAGAAGCGAACAAAGACCCAGCAAGAGAAGGCAGAGGCTAAGACCCATCCCGTATCTGC 
TCTCCTGAAATAATTCTGGAGTCATGCCTGAAATGCCAGAGGACATGGAGCAGGAGGAAGTTA 
ACATCCCTAATAGGAGGGTTCTGGTTACTGGTGCCACTGGGCTTCTTGGCAGAGCTGTACACA 
AAGAATTTCAGCAGAATAATTGGCATGCAGTTGGCTGTGGTTTCAGAAGAGCAAGACCAAAAT 
TTGAACAGGTTAATCTGTTGGATTCTAATGCAGTTCATCACATCATTCATGATTTTCAGCCCC 
ATGTTATAGTACATTGTGCAGCAGAGAGAAGACCAGATGTTGTAGAAAATCAGCCAGATGCTG 
CCTCTCAACTTAATGTGGATGCTTCTGGGAATTTAGCAAAGGAAGCAGCTGCTGTTGGAGCAT 
TTCTCATCTACATTAGCTCAGATTATGTATTTGATGGAACAAATCCACCTTACAGAGAGGMG 
ACATACCAGCTCCCCTAAATTTGTATGGCAAAACAAAATTAGATGGAGAAAAGGCTGTCCTGG 
AGAACAATCTAGGAGCTGCTGTTTTGAGGATTCCTATTCTGTATGGGGAAGTTGAAAAGCTCG 
AAGAAAGTGCTGTGACTGTTATGTTTGATAAAGTGCAGTTCAGCAACAAGTCAGCAAACATGG 
ATCACTGGCAGCAGAGGTTCCCCACACATGTCAAAGATGTGGCCACTGTGTGCCGGCAGCTAG 
CAGAGAAGAGAATGCTGGATCCATCAATTAAGGGAACCTTTCACTGGTCTGGCAATGAACAGA 
TGACTAAGTATGAAATGGCATGTGCAATTGCAGATGCCTTCAACCTCCCCAGCAGTCACTTAA 
GACCTATTACTGACAGCCCTGTCCTAGGAGCACAACGTCCGAGAAATGCTCAGCTTGACTGCT 
CCAAATTGGAGACCTTGGGCATTGGCCAACGAACACCATTTCGAATTGGAATCAAAGAATCAC 
TTTGGCCTTTCCTCATTGACAAGAGATGGAGACAAACGGTCTTTCATTAGTTTATTTGTGTTG 
GGTTCTTTTTTTTTTTAAATGAAAAGTATAGTATGTGGCACTTTTTAAAGAACAAAGGAAATA 
GTTTTGTATGAGTACTTTAATTGTGACTCTTAGGATCTTTCAGGTAAATGATGCTCTTGCACT 
AGTGAAATTGTCTAAAGAAACTAAAGGGCAGTCATGCCCTGTTTGCAGTAATTTTTCTTTTTA 
TCATTTTGTTTGTCCTGGCTAAACTTGGAGTTTGAGTATAGTAAATTATGATCCTTAAATATT 
TGAGAGTCAGGATGAAGCAGATCTGCTGTAGACTTTTCAGATGAAATTGTTCATTCTCGTAAC 
CTCCATATTTTCAGGATTTTTGAAGCTGTTGACCTTTTCATGTTGATTATTTTAAATTGTGTG 
AAATAGTATAAAAATCATTGGTGTTCATTATTTGCTTTGCCTGAGCTCAGATCAAAATGTTTG 
AAGAAAGGAACTTTATTTTTGCAAGTTACGTACAGTTTTTATGCTTGAGATATTTCAACATGT 
TATGTATATTGGAACTTCTACAGCTTGATGCCTCCTGCTTTTATAGCAGTTTATGGGGAGCAC 
TTGAAAGAGCGTGTGTACATGTATTTTTTTTCTAGGCAAACATTGAATGCAAACGTGTATTTT 
TTTAATATAAATATATAACTGTCCTTTTCATCCCATGTTGCCGCTAAGTGATATTTCATATGT 
GTGGTTATACTCATAATAATGGGCCTTGTAAGTCTTTTCACCATTCATGAATAATAATAAATA 
TGTACTGCTGGCATGTAATGCTTAGTTTTCTTGTATTTACTTCTTTTTTTAAATGTAAGGACC 
AMCTTCTAAACTAATTGTTCTTTTGTTGCTTTAATTTTTAAAAATTACATTCTTCTGATGTA 
ACATGTGATACATACAAAAGAATATAGTTTAATATGTATTGAAATAAAACACAATAAAATT 
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FIGURE 52 

MPEMPEDMEQEEVNIPNRRVLVTGATGLLGRAVHKEFQQNNWHAVGCGFRRARPKFEQVNLLD 
SNAVHHIIHDFQPHVIVHCAAERRPDVVENQPDAASQLNVDASGNLAKEAAAVGAFLIYISSD 
YVFDGTNPPYREEDIPAPLNLYGKTKLDGEKAVLENNLGAAVLRIPILYGEVEKLEESAVTVM 
FDKVQFSNKSANMDHWQQRFPTHVKDVATVCRQLAEKRMLDPSIKGTFHWSGNEQMTKYEMAC 
AIADAFNLPSSHLRPITDSPVLGAQRPRNAQLDCSKLETLGIGQRTPFRIGIKESLWPFLIDK 
RWRQTVFH 

Signal peptide: ^ 

amino acids 1-30 

Transmembrane domain: 

amino acids 105-127 

N-glycosylation site. 

amino acids 197-201 

N-myristoylation site. 

amino acids 303-309 



Short-chain dehydrogenases/reductases family proteins. 

amino acids 18-30 
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FIGURE 53 

TGGGCTCCCTCCAGCACTGCTGTTGCCTGCTGCCTAAGATGGGTGACACTTGGGCCCAGCTTCCCTGGCCTGGGC 
CACCCCACCCAGCAATGCTGCTGATCTCCCTCCTCTTGGCAGCCGGGTTGATGCACTCGGATGCCGGCACCAGCT 
GCCCCGTCCTTTGCACATGCCGTAACCAGGTGGTGGATTGTAGCAGCCAGCGGCTATTCTCCGTGCCCCCAGACC 
TGCCAATGGACACCCGAAACCTCAGCCTGGCCCACAACCGCATCACAGCAGTGCCGCCTGGCTACCTCACATGCT 
ACATGGAGCTCCAGGTGCTGGATTTGCACAACAACTCCTTAATGGAGCTGCCCCGGGGCCTCTTCCTCCATGCCA 
AGCGCTTGGCACACTTGGACCTGAGCTACAACAATTTCAGCCATGTGCCAGCCGACATGTTCCAGGAGGCCCATG 
GGCTAGTCCACATCGACCTGAGCCACAACCCCTGGCTGCGGAGGGTGCATCCCCAGGCCTTTCAGGGCCTCATGC 
AGCTCCGAGACCTGGACCTCAGTTATGGGGGCCTGGCCTTCCTCAGCCTGGAGGCTCTTGAGGGCCTACCGGGGC 
TGGTGACCCTGCAGATCGGTGGCAATCCCTGGGTGTGTGGCTGCACCATGGAACCCCTGCTGAAGTGGCTGCGAA 
ACCGGATCCAGCGCTGTACAGCAGATTCTCAGCTGGCTGAGTGCCGGGGCCCTCCTGAAGTCGAGGGCGCCCCGC 
TCTTCTCACTCACTGAGGAGAGCTTCAAGGCCTGCCACCTGACCCTGACCCTGGATGATTACCTATTCATTGCGT 
TCGTGGGCTTCGTGGTCTCCATTGCTTCTGTGGCCACCAACTTCCTCCTGGGCATCACTGCCAACTGCTGCCACC 
GCTGGAGCAAGGCCAGTGAAGAGGAAGAGATCTGACATGCCTGCCTCTCATCCCTCCATGCTGCTGACCGCCACA 
GCTGCTGGCCACCAGACGCCCTCCCTGATTGCTCACTCTGGTTCCATGGTGACCTGGCTGCCTCAGTCATGGTTC 
AAGCAAGGTGGGGACACTCATTTTGTATGAGCATCTGCTTTGGGCCAGGCGGCACGCTAGGAATTGGGAACATCA 
GATGAACTGACTCAGTCCCTGCCCTCAAGGCACTTCCCTCTGGTCAAGGAGAGAGATCCAAAAACTATTCCCTTT 
AAGACTATATGTCAGGACTCTGAGCACGTCATTATGGAGGCCCAGAGGAGGAGCCATCATCTGTATCTAGCAATG 
TCCATGAGAATTATAAGATTAGAGTGATTTGTGAACTGGGTCATCAGGAAATATCTACTTTGTCAGGTAGGCAAA 
GAAGGGTGTCTGCACATGGCAGAGGCCAGAATATGCATAGTGTGCTGTGTTGAGAAGAGTGAACAGTTCCTGGTC 
ACTTACTTGTATAGAGGGGGTGTGGCACAGAACTCAAACCTACCCCTCACCTCCTGACACCAAAACTGTCAGCTC 
TCAGCAATGCCAGCCACTGCCTACAGGGAGTAAGAACACCTCTATGACAGCCCCTGGCCTCCTTCCACCAGCAGC 
TACCAGGTGAGACCACCTCCCAGTGACTGCCCCCATATGACCAAATGTCACCAGTTGGTGAGGTCCCAGGCAGCA 
GGCTGAGGATGGACACTTTCAATGCCCTTGCTCCTGCCTCTCACTCAAGTTTTGCTTCAGAAGAGAGAGGCAGGA 
GGCCCAGCAACTGGGGCAGCAAGAGTCCTGGCACCTTGGGATCCTAATCATGTGACTGTTCTTGCCACAGTGCTC 
ATGCCACAGGGTCTCACCAGGAAAGTGCACTGTGGGCCACAGACCCACAGCCTGGCAGCACCCAGAGCTAAAAGG 
GGACAAAGGCAGCACAGTTATGACCATATGAGGCTTTGCATTTTCTTCTAAGCAACTTACCCACGTTAAGCATGA 
GGGTGAGAGAGCTATTAAATACTAAGCCCTTGCCAGTGTCAGGTACTTTGAAAAGCTCTCTGCACAAACCATTCC 
CTTTGACACACACACACACAAATCTTTTGAGGTGAACGCTGTTGTTCCCATTTTACGGATGAGGCAACTAAGGCT 
CAGAGAGGTTAAAGTCACATGCCACTATGAGCAAGATAAAGTCTGTGCTCTTTCTACTGCCCCATCCAAGTTGGG 
GAACATCACCATTCCCTCTAGAGTTATATAAATTCAAATTCAACTAGAGCTGACAAAGTTCCTCATAAGGTCCAG 
GCACTCCTCTGGGCACTTTTATATCTATTGACTCACTTCTTTCAATTCTCACAGCAACACTGCCTGGTGGTTTTT 
ATTATCCCCATTTGACAGATGAATTAATCGTAGAGAGTTGAGTGACTTACCCAAGGTTGTCTGGATAAGCCCTAG 
AAGGAAGGCGGTAGGCAGCTCCATTCAGGGAAACTGCATCTAATCAGTCAGTCAAAAATCAAGTAACTTTACGAG 
CAAAGCACAATTATCATCATCGTGGTCTTCTTCATCAGTTTCGTCAGCAGCATCATTATCTTCCCTCTATTTGTT 
CAGCACCGGATAGTTCATGAGTATTTTTGCATCATTCTCCTTGACTTTTCACATCCCTGTGCAGGAGGTAAATCA 
AACATCAGTAATCCTGTTTTACAGATGGGGAAAAAAGTCTCAAGGTTGGATATGACTTGCTATGTGGCAAGGTTG 
GGGCTCAACCCTAACACAGTTCTCTTTCCAGTGCTTTCTCAAGTGCTTGGGGAAGAGAATGCCTCAGAAGGCTGG 
GTAGTGGGGCCCTGGAATTCAGCATCCATGAATGTGCTAGTGGATAAGCTAAATAGAAGGCAGCCAAACCCATCT 
GCTGTACAGATTGAACTATGCTCACGGTAGGGCAAATTGCAGGCTCTGAAACAGAGACTACACAGGTAACACCTG 
AATAGGAGACTCCTGCTTTACAATGTGTAGATAAAACATCAGCAATGGTGGCCATGGTGGCAGTCATGTGAAAAG 
TAAGATCTTTGGGAATCAAGAAAGGAAGCTGTGTTAACCACTCCTGCTCAAGCCCTGCTGCGTGTGTTGCAAGAG 
ATACTAAGAGAGCAAGAAAGCTATAGGTGAGAACCTCTGCAGTTTAGGAGAAGAACATCAAGGCACAGTCCAACA 
TGCTGATAAGTCTGGCCAGGAGGAGAATTAAAACAGGGGCTTTCCACACCTCCCTTGCCCCAAGCTCCAGCGGTA 
TTCTATCAGCCCATCCTCCTGGAAAGCCTGAAAGGAATGAAGGAGGCTAATAAGTCATCTTCCAGGAAGGCATCC 
CTCACTCGTGCTTCCCTGAGCTAGTCAACCAAAAGAGTCTTCAGAAACTTTGCTAGACCTGAAGTACTTGAACCT 
GTGTCCCCTGAATCTTTCTTACAACATCTGGGACAAATCCCTGGTCCTGTGACATCCGAAGCAGAACTGTGCCCT 
GCTCTCTCCTTCTGTGATGACCAAGGATGGTGAACTCAAGTTGTTCTCTACAAGCCAGGCCAGCAACCTAAATAC 
TTGGAGAGGAACTTTTAGAAACTATAATCCTGACAAAATAGAAAAGTTTCCCATAGGGGCATACCATAATACTAT 
AATAACCTCCCAGGAACTATTGTTTGCCAAAATGTAGTTAATATATTTTAAGATATATGCTTTTTTGCATAGGAC 
TAGAACCAGAAAAGACACCAAATGCCCCCTTGACATCAATGTCCTTTCTAGTGGGACAATTTGGTCTCCATTAAT 
GCCAAACCTTTCTGAACAGGATACATGGCTTTTAAAGGACAGATGTTTCTCCTGCTGCTAGAAGTTCCTCAGTTT 
ACTAGAGCACAATGAGGAAAGTATTCAACCTCCCTACTGCCAAGGAATTCCCTGCTTCTCCCCCACCGCCATCAT 
CTTGTCCAAGCTATCAGAAGCAACCTTCTAGAGATAATCTAACAATCCTGATTAGAATTGCTCCCATATCCCTGG 
TGACCACAGGCTTCATTCAAATTGTCCAAACTGGTTAACATGTATGTGATGGGGTATCTCTGCATCTGTATGTCT 
GTCTGCGAGGTTCCTTGTATATTGGCTGTCCGCTGACTTGGGACAGATCTCTCTAGAACTTGGGTTCAGTTCTCT 
GACATAGTCCACTCAGCCATAGGCTGAGTGGCTAAATATGCATAAATAAGCATGCCTAAATAGGCATATATAGGT 
TGGTGCAAAAGTAATTGCGGTTTTTGCCATTAAAAATGATGGCAAAAATCCCAATTACTTTTGCGTCAATCTAAT 
ATTACATTGCTTGATAGATTAAGATGGAATCCCACCAGGTTTAGGGTAGGACTGGATGCTCAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAA 
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MLLISLLLAAGLMHSDAGTSCPVLCTCRNQWDCSSQRLFSVPPDLPMDTRNLSLAHNRITAV 
PPGYLTCYMELQVLDLHNNSLMELPRGLFLHAKRLAHLDLSYNNFSHVPADMFQEAHGLVHID 
LSHNPWLRRVHPQAFQGLMQLRDLDLSYGGLAFLSLEALEGLPGLVTLQIGGNPWVCGCTMEP 
LLKWLRNRIQRCTADSQLAECRGPPEVEGAPLFSLTEESFKACHLTLTLDDYLFIAFVGFVVS 
IASVATNFLLGITANCCHRWSKASEEEEI 

Important features of the protein: 
Signal peptide: 

amino acids 1-17 

Transmembrane domain: 

amino acids 241-260 

N-glycosylation sites. 

amino acids 52-55, 81-84, 107-110 

Tyrosine kinase phosphorylation site. 

amino acids 148-154 

N-myristoylation sites . 

amino acids 11-15, 263-268 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 175-185 

Leucine zipper pattern. 

amino acids 77-98 
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GGCTGCGCCCAGGCCGGCGGGCCCAGCAGCTGCGAACCGCCGGCGCACCACCTGTTTCCGCGC 
CCGGGGACTTCCCCGGCGGGGCTCAGAAGTGTGGGGTCGGTCGCTTGGCTTCCCCTGGCGTCA 
GCGACCCAGGGTAACCTCCTCCACTGCTGCGTGCCGTGCAGGCCTGCCTGTGTGAGAGCCACG 
TGTGCCGCGCTCTGGGCACAGCCTTGGAAAGTCAGGACCGCGACGGCAGCAGAGCAGAAACCT 
TACAGAAACATGAAGCCCTCAACCATCTGCTACTCAGTTATTCGGGGCTGACGGCGGCTTCTA 
GAACATCCAGGTGTTCTGCAGATGCGAGAACTCATCCTGTAGTCACCAGATGGAGTCCCAAAC 
AGCCAAGCAGATGTAAGGCCTGTGCTGTGGCTCTGAGGCCCTGAATACAGAAGGGTCACTTTC 
TTAGTGGCCAAAGAGCAGTTGTTGACATTGATGTCTAATTATTGMCACGACCAGTCATTTTA 
CTGAGCTGCAGTGAGGAAACACTGACCATAGAAGATC7\AGCC7VAATGAGGGATTGCAAATTTC 
CTGATTCTTTTGAATTAGGATTCCAGATGGGGGCCTCATTTCTACAGCCCCCAACATTCCTAT 
AGCCGTTATCACTGCCATCACCACTGCCACCAGCATCTTCTTGCAGATTCCACCCCTGCTCCC 
CAGAGACTTCCTGCTTTGAAAGTGAGCAGAAAGGAAGCTCTCAGAAAAATCTCTAGTGGTGGC 
TGCCGTCGCTCCAGACAATCGGAATCCTGCCTTCACCACCATGGGCTGGCTTTTTCT7VAAGGT 
TTTGTTGGCGGGAGTGAGTTTCTCAGGATTTCTTTATCCTCTTGTGGATTTTTGCATCAGTGG 
GAAAACAAGAGGACAGAAGCCAAACTTTGTGATTATTTTGGCCGATGACATGGGGTGGGGTGA 
CCTGGGAGCAAACTGGGCAGAAACAAAGGACACTGCCAACCTTGATAAGATGGCTTCGGAGGG 
AATGAGGTTTGTGGATTTCCATGCAGCTGCCTCCACCTGCTCACCCTCCCGGGCTTCCTTGCT 
CACCGGCCGGCTTGGCCTTCGCAATGGAGTCACACGCAACTTTGCAGTCACTTCTGTGGGAGG 
CCTTCCGCTCAACGAGACCACCTTGGCAGAGGTGCTGCAGCAGGCGGGTTACGTCACTGGGAT 
AATAGGCAAATGGCATCTTGGACACCACGGCTCTTATCACCCCAACTTCCGTGGTTTTGATTA 
CTACTTTGGAATCCCATATAGCCATGATATGGGCTGTACTGATACTCCAGGCTACAACCACCC 
TCCTTGTCCAGCGTGTCCACAGGGTGATGGACCATCAAGGAACCTTCAMGAGACTGTTACAC 
TGACGTGGCCCTCCCTCTTTATGAAAACCTCAACATTGTGGAGCAGCCGGTGAACTTGAGCAG 
CCTTGCCCAGAAGTATGCTGAGAAAGCAACCCAGTTCATCCAGCGTGCAAGCACCAGCGGGAG 
GCCCTTCCTGCTCTATGTGGCTCTGGCCCACATGCACGTGCCCTTACCTGTGACTCAGCTACC 
AGCAGCGCCACGGGGCAGAAGCCTGTATGGTGCAGGGCTCTGGGAGATGGACAGTCTGGTGGG 
CCAGATCAAGGACAAAGTTGACCACACAGTGAAGGAAAACACATTCCTCTGGTTTACAGGAGA 
CAATGGCCCGTGGGCTCAGMGTGTGAGCTAGCGGGCAGTGTGGGTCCCTTCACTGGATTTTG 
GCAAACTCGTCAAGGGGGAAGTCCAGCCAAGCAGACGACCTGGGAAGGAGGGCACCGGGTCCC 
AGCACTGGCTTACTGGCCTGGCAGAGTTCCAGTTAATGTCACCAGCACTGCCTTGTTAAGCGT 
GCTGGACATTTTTCCAACTGTGGTAGCCCTGGCCCAGGCCAGCTTACCTCAAGGACGGCGCTT 
TGATGGTGTGGACGTCTCCGAGGTGCTCTTTGGCCGGTCACAGCCTGGGCACAGGGTGCTGTT 
CCACCCCAACAGCGGGGCAGCTGGAGAGTTTGGAGCCCTGCAGACTGTCCGCCTGGAGCGTTA 
CAAGGCCTTCTACATTACCGGTGGAGCCAGGGCGTGTGATGGGAGCATGGTGCCTGAGCTGCA 
GCATAAGTTTCCTCTGATTTTCAACCTGGAAGACGATACCGCAGAAGCTGTGCCCCTAGAAAG 
AGGTGGTGCGGAGTACCAGGCTGTGCTGCCCGAGGTCAGAAAGGTTCTTGCAGACGTCCTCCA 
AGACATTGCCAACGACAACATCTCCAGCGCAGATTACACTCAGGACCCTTCAGTAACTCCCTG 
CTGT7VATCCCTACCAAATTGCCTGCCGCTGTCAAGCCGCATAACAGACCAATTTTTATTCCAC 
GAGGAGGAGTACCTGGAAATTAGGCAAGTTTGCTTCCAAATTTCATTTTTACCCTCTTTACAA 
ACACACGCTTTAGTTTAGTCTTGGAGTTTAGTTTTGGAGTTAGCCTTGCATATCCCTTCTGTA 
TCCTGTCCCCCCTCCACGCCGACCCGAGAGCAGCTGAGCTGCGCTGGCTCTGGGCAGGGAGTG 
TGCCTTAATGGGAAGCACACGGGCTTTGGAGTCAGGCACAGGTGCCAGCTCCAGCTTTTGAAC 
TTGGGCAATTGTTTAACCTAACCTGCAAGTTGATTTTGAGGGTTAAATAAAGGCATACATGAA 
AATGCCTGGCAACTTTAAAAAAAAAAAA 
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FIGURE 56 

MGWLFLKVLLAGVSFSGFLYPLVDFCISGKTRGQKPNFVI ILADDMGWGDLGANWAETKDTAN 
LDKMASEGMRFVDFHAAASTCSPSRASLLTGRLGLRNGVTRNFAVTSVGGLPLNETTLAEVLQ 
QAGYVTGIIGKWHLGHHGSYHPN FRGFDYYFGIPYSHDMGCTDTPGYNHPPCPACPQGDGPSR 
NLQRDCYTDVALPLYENLNIVEQPVNLSSLAQKYAEKATQFIQRASTSGRPFLLYVALAHMHV 
PLPVTQLPAAPRGRSLYGAGLWEMDSLVGQIKDKVDHTVKENTFLWFTGDNGPWAQKCELAGS 
VGPFTGFWQTRQGGSPAKQTTWEGGHRVPALAYWPGRVPVNVTSTALLSVLDIFPTVVALAQA 
SLPQGRRFDGVDVSEVLFGRSQPGHRVLFHPNSGAAGEFGALQTVRLERYKAFYITGGARACD 
GSMVPELQHKFPLIFNLEDDTAEAVPLERGGAEYQAVLPEVRKVLADVLQDIANDNISSADYT 
QDPSVTPCCNPYQIACRCQAA 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

Transmembrane domain: 

amino acids 353-373 

N-glycosylation sites. 

amino acids 117-120, 215-218, 356-359, 397-500 
N-myristoylation sites . 

amino acids 12-17, 33-38, 52-57, 97-102, 101-106, 113-118, 158- 
163, 328-333, 388-393, 418-423, 435-440, 436-441 

Amidation site . 

amino acids 382-385 

Sulf atases signature 2 . 

amino acids 129-138 
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FIGURE 57 

TGGACAAGACACCTCCAGGAGCCCAGCTCACAGCCACCGGTACCTTCTTCCAGGACAAGCTGG 
GGGCCTCCATGGGCGCCTGAGGGCCAGGCGCCAGGGCCGTGGGCACGAGTATGGTGAGACACC 
AGCCCCTGCAGTACTACGAGCCACAGCTGTGCCTCTCCTGCCTCACGGGCATCTACGGCTGCC 
GTTGGAAGCGCTACCAGCGCTCCCATGATGATACCACACCGGGCACAGCGCCATTCCTGCATG 
TGGGGGCTGTGGCAGCAGTCACCATGCTCTCCTGGATCGTGGCAGGACAGTTCGCCCGTGCAG 
AGCGGACCTCCTCCCAGGTGACCATTCTCTGTACCTTCTTCACCGTGGTGTTTGCCCTCTACG 
TGGCCCCTCTCACCATCTCCTCTCCCTGCATCATGGAGAAGAAAGACCTCGGCCCCAAGCCTG 
CTCTCATTGGCCACCGCGGGGCCCCCATGCTGGCTCCAGAGCACACGCTCATGTCCTTCCGGA 
AGGCCCTCGAGCAGAAGCTGTACGGGCTCCAGGCTGACATTACCATCAGCCTGGACGGCGTGC 
CCTTCCTCATGCATGACACCACCCTGCGGCGCACCACCAACGTGGAGGAGGAGTTCCCGGAGC 
TGGCCCGCAGGCCTGCCTCCATGCTTAACTGGACCACCCTGCAGAGACTCAACGCTGGCCAGT 
GGTTCCTGAAGACTGACCCCTTCTGGACAGCCAGCTCCCTGTCACCCTCCGACCACAGAGAGG 
CCCAGAACCAGTCCATCTGCAGCCTGGCAGAGCTCCTGGAGCTGGCCAAGGGCAATGCCACAC 
TGCTGCTCAACCTGCGTGACCCGCCCCGGGAGCACCCCTACCGCAGCAGTTTTATCAACGTGA 
CTCTGGAGGCCGTGCTGCACTCCGGCTTCCCCCAGCACCAGGTCATGTGGCTGCCTAGCAGGC 
AGAGGCCCCTGGTGCGGAAGGTGGCTCCCGGCTTCCAACAGACATCAGGCTCCAAGGAGGCAG 
TCGCCAGCCTGCGGAGAGGCCACATCCAGCGGCTGAACCTGCGCTACACTCAGGTGTCCCGCC 
AGGAGCTCAGGGACTACGCGTCCTGGAACCTGAGTGTGAACCTCTACACAGTCAACGCACCGT 
GGCTCTTCTCCCTGCTGTGGTGTGCGGGGGTCCCATCCGTCACCTCTGACAACTCCCACACCC 
TGTCCCAGGTGCCTTCCCCCCTCTGGATCATGCCCCCGGACGAGTACTGTCTCATGTGGGTCA 
CTGCCGACCTGGTCTCCTTCACCCTCATCGTGGGCATCTTCGTGCTCCAGAAGTGGCGCCTGG 
GTGGCATACGGAGCTACAACCCTGAGCAGATCATGCTGAGTGCTGCGGTGCGCCGGACCAGCC 
GGGACGTCAGCATCATGAAGGAGAAGCTTATTTTCTCAGAGATCAGCGATGGTGTAGAGGTCT 
CCGATGTGCTCTCCGTATGTTCAGACAACAGTTATGACACATATGCCAACAGCACCGCCACCC 
CTGTGGGCCCCCGAGGGGGTGGCAGCCACACCAAGACCCTCATAGAGCGGAGTGGGCGTTAGC 
TGAAGACATGTCTGTCCCACCTGTACCTGACACAGAAGCTGGGGAGCCTAGGAGAGCTGGTGG 
AAGTGTGTCTGAACTCGGAGTGCTCTGGGAGCGGGCTCCACAGCCTCCTTGTGGGCTCCAGCC 
CCTTGTCAGCCGCAGCCTCTCTTGAGGGGGACTCCCTGTCTCCTGAGGCCCAGCTGGGCCAGG 
ACTCCATCCTTTCAGATGCCCCTGCAGGCCTGGGGCTCCTTCTGGGAAGTATGGGGCCTAGGG 
CTTGGTCCCCCTCTTCTGAGGCCCTCTCCTGTATCCCGACCTGGAAGCTTTGATGGGTCATGG 
GCCATGCCATACCCCCTGTGGCAATGGAGTGTGTGGATGCTCACCTGTGCCATCTGTCCTCCT 
GTCTGTGCCAGGAGGCACGTGAGTTCTCTGCTGTTATCCTGCCCCAAGGGCCTGGGCCGAGCC 
TCTACCTGAAGCAACTCTGCTCTTCCTGTCAGTCTCAAAGCACAAGGAGGTTCAGCCCAGGAG 
GAAGCCAGCTGCAATGTGGAGACACGTCCTCCTCCCCAACCCACCTCATGCCACCGCCAACCC 
CCTGCCCCAGGAGCGGGCCTGAGCCACGTCCCCTAGGAGCAGCTGGAGATGGCCAAAAGAGTG 
AGCTCAGGACTACTGGATCCCATGCCCAGGTGTCCAGCAGACCTCAAGGCAGAAGGGTCACCT 
AACCCAGGAGTCCACAGACTGATGTGACCTCAGGTTCCCACATCAGTGGCCACAGGGCAGGGC 
CCACCTGGTAGAAGTGTTCTGGATATGGCCAGGGTGGGTGTGTGGCTAAGTGGGCCTGAACAG 
AGGGAACCTAGGGCCCTTGGCCAATGTGATTAAAGCTGCCATCTTGAAA 
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FIGURE 58 

MVRHQPLQYYEPQLCLSCLTGIYGCRWKRYQRSHDDTTPGTAPFLHVGAVAAVTMLSWIVAGQ 
FARAERTSSQVTILCTFFTVVFALYLAPLTISSPCIMEKKDLGPKPALIGHRGAPMLAPEHTL 
MSFRKALEQKLYGLQADITISLDGVPFLMHDTTLRRTTNVEEEFPELARRPASMLNWTTLQRL 
NAGQWFLKTDPFWTASSLSPSDHREAQNQSICSLAELLELAKGNATLLLNLRDPPREHPYRSS 
FINVTLEAVLHSGFPQHQVMWLPSRQRPLVRKVAPGFQQTSGSKEAVASLRRGHIQRLNLRYT 
QVSRQELRDYASWNLSVNLYTVNAPWLFSLLWCAGVPSVTSDNSHTLSQVPSPLWIMPPDEYC 
LMWVTADLVSFTLIVGIFVLQKWRLGGIRSYNPEQIMLSAAVRRTSRDVSIMKEKLIFSEISD 
GVEVSDVLSVCSDNSYDTYANSTATPVGPRGGGSHTKTLIERSGR 

Important features of the protein: 
Signal peptide: 

amino acids 1-24 

Transmembrane domains: 

amino acids 47-61, 77-93, 335-350, 380-399 
N-glycosylation sites. 

amino acids 182-186, 217-221, 233-237, 255-259, 329-333, 462-466 

Tyrosine kinase phosphorylation site. 

amino acids 130-139 

N-myristoylation sites. 

amino acids 21-27, 48-54, 294-300, 404-410, 442-448, 473-479 
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CCTGAGCAAACACAGCAGCCCGAGTGTTCCCAAGGCCAAAA^TGAGAACGTCCACTCCTAA 
TCTGTGTGGTGGTCTGCATTGCCGGGCCCCCTGGCTCTCTTCTGGCATTCTCTGCCTCTGCCT 
CATATTCTTGTTAGGCCAGGTGGGCTTGCTGCAGGGACACCCCCAGTGCCTGGATTACGGGCC 
CCCTTTCCAGCCCCCTCTGCACCTTGAGTTTTGCTCTGACTATGAGTCCTTCGGCTGCTGTGA 
TCAGCACAAGGACCGCCGCATCGCTGCCCGGTACTGGGACATCATGGAATATTTTGATCTGAA 
GAGACATGAGCTGTGTGGAGATTACATTAAAGACATCCTTTGCCAGGAGTGCTCGCCCTACGC 
AGCCCACCTCTACGACGCCGAAAACACCCAGACGCCTCTCCGGAATCTCCCGGGCCTCTGCTC 
TGATTACTGCTCTGCCTTCCATTCTAACTGTCACTCAGCCATTTCCCTGCTGACCAATGACCG 
CGGCCTCCAGGAGTCTCATGGAAGGGACGGTACCCGCTTCTGCCACCTCCTGGACCTTCCTGA 
CAAGGACTATTGCTTCCCTAATGTCCTGAGGAACGACTATCTCAACCGCCACCTGGGCATGGT 
GGCCCAAGATCCTCAGGGCTGCCTGCAGCTCTGCCTGAGCGAGGTGGCCAACGGGCTGAGGAA 
CCCCGTCTCCATGGTCCATGCTGGGGACGGCACCCATCGCTTCTTTGTTGCCGAGCAGGTAGG 
AGTGGTGTGGGTCTACCTCCCTGATGGGAGTCGCCTGGAGCAACCCTTCCTGGACCTCAAGAA 
CATCGTGTTGACCACCCCATGGATCGGGGATGAGAGAGGCTTCTTGGGGTTGGCTTTTCACCC 
CAAATTCCGCCACAATCGCAAGTTCTATATTTATTATTCGTGCCTGGACAAGAAGAAGGTAGA 
AAAGATCCGAATTAGTGAGATGAAGGTTTCTCGGGCTGATCCTAACAAAGCTGACCTGAAATC 
AGAGAGGGTCATCTTGGAGATTGAAGAACCAGCCTCAAACCATAATGGCGGACAACTTCTTTT 
TGGCCTGGATGGCTATATGTACATATTCACTGGGGACGGGGGACAGGCTGGAGATCCCTTTGG 
CCTGTTTGGAAATGCTCAGAACAAAAGTTCCCTGCTGGGAAAAGTTTTAAGGATCGATGTGAA 
CAGGGCAGGCTCACATGGCT^AGCGGTACCGAGTCCCGTCGGACAATCCATTTGTTTCTGAGCC 
AGGGGCCCACCCCGCCATCTATGCCTATGGGATCAGGAACATGTGGCGTTGTGCTGTGGACCG 
AGGGGACCCCATCACGCGCCAGGGCCGAGGCCGGATATTCTGTGGGGACGTGGGCCAGAACAG 
GTTTGAAGAGGTTGACCTCATTTTGAAAGGTGGAAACTATGGCTGGAGAGCAAAGGAAGGGTT 
TGCATGTTATGACAAAT^AACTTTGTCACAATGCCTCTTTGGATGATGTTCTGCCAATCTATGC 
TTATGGCCATGCAGTGGGGAAGTCAGTCACTGGAGGTTATGTCTATCGTGGTTGTGAATCCCC 
AAATCTCAATGGCCTGTATATCTTTGGAGACTTCATGAGTGGTCGACTTATGGCTTTGCAGGA 
AGATAGAAAAAACAAGAAATGGAAGAAGCAGGATCTTTGCCTGGGCAGCACCACGTCCTGTGC 
CTTCCCAGGGCTGATCAGCACCCATAGCAAGTTCATCATCTCCTTTGCTGAAGATGAAGCAGG 
GGAGCTGTATTTCCTGGCGACCTCTTACCCAAGTGCCTATGCACCACGTGGATCTATTTACAA 
GTTTGTTGACCCCTCAAGGCGAGCACCCCCAGGCAAGTGCAAATACAAGCCAGTGCCCGTGAG 
AACCAAGAGTAAGCGGATCCCGTTCAGACCACTCGCCAAGACAGTCTTGGACTTGCTAAAGGA 
ACAATCAGAGAAAGCTGCTAGAAAATCTTCCAGTGCAACCTTAGCTTCTGGCCCAGCCCAGGG 
TTTGTCTGAGAAAGGCTCCTCCAAGAAGCTGGCTTCTCCTACAAGCAGCAAGAATACATTGCG 
AGGGCCTGGTACAAAGAAGAAAGCCAGAGTGGGGCCCCACGTCCGCCAGGGCAAGAGGAGGAA 
GAGCCTGAAAAGCCACAGTGGCAGGATGAGGCCATCAGCAGAGCAGAAGCGAGCTGGCAGAAG 
TCTCCCTTGACCTATTGGTCAAGGTGGCCGACAGGGTGACGTGAGAGAGGAGAGCCACCTCAT 
CAAATGAAAGTCACTGCTGAATAAAGACCTTAGAAGTCTGGGAAGCCAGGGTAGAGGTGGGGC 
AGGGCGGTTTTCCTCTCCCTGGGAAATCTTGCTGTCTACTGAATAAATAAATGCACCTTCTCT 
GTATGCAGTGCTTCTGTGGGAGACCATATCCCAGATTGCTGGTGCACCTGGGTTATGGTAAGC 
ACTAGTCCATGAGCCTGCTTGGAATCACACTGGATGTCTCCGTTTTGTCTTGTAAATGCCTAC 
AACCTGAGGTAATAAATCAACATTTGCTCA 
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FIGURE 60 

MLRTSTPNLCGGLHCRAPWLSSGILCLCLIFLLGQVGLLQGHPQCLDYGPPFQPPLHLEFCSD 
YESFGCCDQHKDRRIAARYWDIMEYFDLKRHELCGDYIKDILCQECSPYMHLYDAENTQTPL 
RNLPGLCSDYCSAFHSNCHSAISLLTNDRGLQESHGRDGTRFCHLLDLPDKDYCFPNVLRNDY 
LNRHLGMVAQDPQGCLQLCLSEVANGLRNPVSMVHAGDGTHRFFVAEQVGVVWVYLPDGSRLE 
QPFLDLKNIVLTTPWIGDERGFLGLAFHPKFRHNRKFYIYYSCLDKKKVEKIRISEMKVSRAD 
PNKADLKSERVILEIEEPASNHNGGQLLFGLDGYMYIFTGDGGQAGDPFGLFGNAQNKSSLLG 
KVLRIDVNRAGSHGKRYRVPSDNPFVSEPGAHPAIYAYGIRNMWRCAVDRGDPITRQGRGRIF 
CGDVGQNRFEEVDLILKGGNYGWRAKEGFACYDKKLCHNASLDDVLPIYAYGHAVGKSVTGGY 
VYRGCESPNLNGLYIFGDFMSGRLMALQEDRKNKKWKKQDLCLGSTTSCAFPGLISTHSKFII 
SFAEDEAGELYFLATSYPSAYAPRGSIYKFVDPSRRAPPGKCKYKPVPVRTKSKRIPFRPLAK 
TVLDLLKEQSEKAARKSSSATLASGPAQGLSEKGSSKKLASPTSSKNTLRGPGTKKKARVGPH 
VRQGKRRKSLKSHSGRMRPSAEQKRAGRSLP 

Important features of the protein: 
Signal peptide: 

amino acids 1-41 
Transmembrane domain: 
amino acids 17-36 
N-glycosylation sites. 

amino acids 372-376, 480-484 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 645-649, 699-703 
Tyrosine kinase phosphorylation site, 
amino acids 81-89 
N-myristoylation sites . 

amino acids 11-17, 37-43, 156-162, 165-171, 357-363, 365-371, 

368,-374, 408-414, 459-465, 548-554, 557-563 

Ami da t ion sites. 

amino acids 391-395, 696-700 

Cell attachment sequence . 

amino acids 428-431 

Leucine zipper pattern. 

amino acids 25-47 
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CTCCATTAAACCACCACCAGCTCCCCAAGCCACCCCTTCAGCCATGAAGTTCCTGCTCCTGGT 
CTTGGCAGCCCTCGGATTCCTGACCCAGGTGATCCCAGCCAGTGCAGGTGGGTCAAAATGTGT 
GAGTAACACCCCAGGATACTGCAGGACATGTTGCCACTGGGGGGAGACAGCATTGTTCATGTG 
CAACGCTTCCAGAAAATGCTGCATCAGCTACTCCTTCCTGCCGAAGCCTGACCTACCACAGCT 
C AT CGGT AAC C ACT GG C AATCAAG G AG AAG AAAC AC AC AAAG GAAAG ACAAG AAGC AAC AAAC 
GACCGTAACATCATAATAACCACTGCTATCGCCTCCACCAACTCAGAGAAATATCATTTCCAC 
AGTTCCAATTCCTCCTACATTGCTGAGTACTAGCCAAGGCTCCTCTTTATGGGGCAGATATCT 
ATAGCCAACCCCAAAACTTCTGTCTTCTATCATTCTGTCATTCATCTAGTAACTAATTTGGAG 
TTTGTATCTATCTTACGAGAACAATCATCATGCAGATTCGTCCACAGGGGATCTGTCAGTTTG 
GGTCCTCCAAATGAAAAATGTCAAGACAGAATTGGACATGCAAAAGATTGACTGGGAGAACAC 
ACCTCTGATGGACAAAGGTGAGACAGAGCAGCCACAGGCAGGGAGAGCCTTCAGACTGCAACG 
CTGGCCTGATACGTGTCAAAGGAGAGAGGGATAGAGGAGGATTGAATAGAAGGAGACTAAGAC 
TGCAGCTCTAAGAAAGTCTCAGCCAAACAGATGGGGAGGCCCAAAGCAAGGCTTGCCCCTCAG 
AGGAGCTCACGCAGGGCAGGAATAGCCAGGTTCTCATATCCCAGGGGTTCAGACTTGGCTGAG 
AACAGCCCCTGGAGAACATGGGGTGACTGCTACCATAGGTCTGGAAGTATGAGGCTGTCCACC 
AACTATCCCCTTGAAGCAAGTTCTCTTGAAAGGAAATCTAAACAGTGCACCCCCATGGCTGCC 
ACGGAGTATAAGGAGGGAGAGAAAGGAGCTGAAAGTCTAGGTTTGGCCAGCTAGGTAGACTGA 
CTTGTGAGGTATTTATTTATTCATTTGAGTAACAAAGCAGACAGAATACATAGCCACCATTGG 
TAGTACACCCCAAAAGCAAGGATGGCATGATGCTGGTGACTCAAACGTGCCTACTCATGGTGT 
CAAATTGGCATAATCCTCTTGGGAAGCTGTGTGGAAATAAGCACAGAGAAGCAGAACTCTAAT 
TGCTTAATCCACTAAACATTACTTCTGGGAATTGGCTCATCATAAATTATCCAAGAGAAAGCA 
CAAAGTTATGGGCACAAAGGTTTTCCATATAATATTATTTAAAATGCTGAGAAAATGAAAAAA 
TCTAAATGGTGAAATATATACTAATGCCATCTATAAATACAAACAAATAGAATGTTTATAGAA 
TAATGGAACATAATAACATTATTCAAAATTGCATTTATGCTATAGTTGTCAAAATTGTCTCCT 
TATATGATACAAAACTCATGAAAATTATGACTTTTTTGTTTGGTTGGAAAGCAGAATTATGCA 
TAAATTTCCTCTTACAGTTCGATGCCCATTAGTTTTATATAACATTTATTTGACACGTACTGA 
CTTCTATCTGAGAAGAACAAACCAAAACACTCAGGCCTAAATAATTAAAAACGGTCCTAAAAA 
CTAGCAAACCAGATAAGAAAAGATGTTAATGCCCATTCCCTAACTTATGTCTTAGACCAAAAT 
TAATTCTAGATGGTTTTAAAATGACAGTGTAAAAGTAAAGTATTAAAAGATTGTGTGGTCAAA 
TATTCAATTTAAGAGCAAGGAAATTCTTATAAATATAACAATAGAGGCAGAACTCATGTAAGA 
ATAAATTGATTAGGTGGTATTAAATATTAAGTTCTTATGTATGTCAAAAGATATCATTTTGAA 
ATTCATCCATCTTATTGGGTATTGCAGGAGTTCATTCCTTTTTGTTTATAAATACTCTTCCGT 
CATATGAATAGTATTCATTTGTATACTGGTTTGTTGATGGACATTTGGGTTGTTCCCAGTTTA 
TGGCTATTACAAATAAAGCTTCTATGAACATTTATGTACA 
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FIGURE 62 

MKFLLLVLAALGFLTQVI PASAGGSKCVSNTPGYCRTCCHWGETALFMCNASRKCCISYSFLP 
KPDLPQLIGNHWQSRRRNTQRKDKKQQTTVTS 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

Transmembrane domain: 

amino acids 1-22 

N-glycosylation site. 

amino acids 50-53 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 79-82 

N-myristoylation site . 

amino acids 23-28 
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FIGURE 63 

GCGGAGCGCCTGGGAGAGGAGAAGGAGCCGACCTGCCGAGATGGAGGCGACCGGCACCTGGGC 
GCTGCTGCTGGCGCTGGCGCTGCTCCTGCTGCTGACGCTGGCGCTGTCCGGGACCAGGGCCCG 
AGGCCACCTGCCCCCCGGGCCCACGCCGCTACCACTGCTGGGAAACCTCCTGCAGCTACGGCC 
CGGGGCGCTGTATTCAGGGCTCATGCGGCTGAGTAAGAAGTACGGACCGGTGTTCACCATCTA 
CCTGGGACCCTGGCGGCCTGTGGTGGTCCTGGTTGGGCAGGAGGCTGTGCGGGAGGCCCTGGG 
AGGTCAGGCTGAGGAGTTCAGCGGCCGGGGAACCGTAGCGATGCTGGAAGGGACTTTTGATGG 
CCATGGGGTTTTCTTCTCCAACGGGGAGCGGTGGAGGCAGCTGAGGAAGTTTACCATGCTTGC 
TCTGCGGGACCTGGGCATGGGGAAGCGAGAAGGCGAGGAGCTGATCCAGGCGGAGGCCCGGTG 
TCTGGTGGAGACATTCCAGGGGACAGAAGGACGCCCATTCGATCCCTCCCTGCTGCTGGCCCA 
GGCCACCTCCAACGTAGTCTGCTCCCTCCTCTTTGGCCTCCGCTTCTCCTATGAGGATAAGGA 
GTTCCAGGCCGTGGTCCGGGCAGCTGGTGGTACCCTGCTGGGAGTCAGCTCCCAGGGGGGTCA 
GACCTACGAGATGTTCTCCTGGTTCCTGCGGCCCCTGCCAGGCCCCCACAAGCAGCTCCTCCA 
CCACGTCAGCACCTTGGCTGCCTTCACAGTCCGGCAGGTGCAGCAGCACCAGGGGAACCTGGA 
TGCTTCGGGCCCCGCACGTGACCTTGTCGATGCCTTCCTGCTGAAGATGGCACAGGAGGAACA 
AAACCCAGGCACAGAATTCACCAACAAGAACATGCTGATGACAGTCATTTATTTGCTGTTTGC 
TGGGACGATGACGGTCAGCACCACGGTCGGCTATACCCTCCTGCTCCTGATGAAATACCCTCA 
TGTCCAAAAGTGGGTACGTGAGGAGCTGAATCGGGAGCTGGGGGCTGGCCAGGCACCAAGCCT 
AGGGGACCGTACCCGCCTCCCTTACACCGACGCGGTTCTGCATGAGGCGCAGCGGCTGCTGGC 
GCTGGTGCCCATGGGAATACCCCGCACCCTCATGCGGACCACCCGCTTCCGAGGGTACACCCT 
GCCCCAGGGCACGGAGGTCTTCCCCCTCCTTGGCTCCATCCTGCATGACCCCAACATCTTCAA 
GCACCCAG7VAGAGTTCAACCCAGACCGTTTCCTGGATGCAGATGGACGGTTCAGGAAGCATGA 
GGCGTTCCTGCCCTTCTCCTTAGGGAAGCGTGTCTGCCTTGGAGAGGGCCTGGCAAAAGCGGA 
GCTCTTCCTCTTCTTCACCACCATCCTACAAGCCTTCTCCCTGGAGAGCCCGTGCCCGCCGGA 
CACCCTGAGCCT.CMGCCCACCGTCAGTGGCCTTTTCAACATTCCCCCAGCCTTCCAGCTGCA 
AGTCCGTCCCACTGACCTTCACTCCACCACGCAGACCAGATGAAGGAAGGCAACTTGGAAGTG 
GTGGGTGCCCAGGACGGTGCCTCCAGCCTCAACAGTGGGCATGGACAGGGTTAATGTCTCCAG 
AGTGTACACTGCAGGCAGCCACATTTACACGCCTGCAGTTGTTTTCCGGAGTCTGTCCCACGG 
CCCACACGCTCACTTGACTCATGCTGCTAAGATGCACAACCGCACACCCATACACAACTACAA 
GGGCCACAAAGCAACTGCTGGGTTAGCTTTCCACAGACATAAATATAGTCCATCTGCAATCAC 
AAGCACATAGCCAGGTAACCCACCAACTCCCCTGGATCTGCAGCCCACACGTGGGAGTCTGGC 
TGTCACCTTCACAAGCCACAGAAACGGCCACACATGTTCACAGCTCACACGCCCTCTCCATTC 
ATCGAACTTCTCAGTGTCCCTGTCCCTGGTGCCTGGCACAGGGAACAGCATGCCCCCTCCGGG 
GTCATGCCACCCAGAGACTGTCGCTGTCTATGGCCCCAACTCATGCTCCCTCTCTTGGCTACA 
CCACTCTCCCAGCCTGTGACCACCGATGTCCACACACCCCCAACCACTTGTCCACACAGCTAC 
CCACGTACAACATCGTCCTGGCTCCCCAGAGTATCTTCCCACTGAGACACGCCGCCCCCACAG 
AGGCACAGTCCCCAGCCACCTCTGCAACTGCAGCCCTCAGTCACCCCTTTTTAAGCACCCTGA 
TTCTACCAAATGCAMCACATCTGGGTCTGCGATTATGCACAGAGACTTTGGACATACGAGGA 
CCCTCAGACCGGAGGAACACCTGCCCAACCCCAACACGTGCTTATGTAACCACGTGGAAAGCG 
GCCCCTGCTGCCCCTCCACACACACATACACACTCACTGATCTACAGCCCCTGTTCGGCGTCA 
GAGTCCCCACTAGACCCAGTGGAAGGGGTTAGAGACCAAGTAGGGGCCAGTTTCCAATTCACC 
CTGTCAGGGAGTGAGCCGGATCTGACGTTCCTTGTGACTTAAGGGTCCGGCTTGGGAATTAAA 
GTTTGTTTCTGGCCTTTAGCCTAAAAAAAAAAAAAAAAAA 
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FIGURE 64 

MEATGTWALLLALALLLLLTLALSGTRARGHLPPGPTPLPLLGNLLQLRPGALYSGLMRLSKK 
YGPVFTI YLGPWRPWVLVGQEAVREALGGQAEEFSGRGTVAMLEGTFDGHGVFFSNGERWRQ 
LRKFTMLALRDLGMGKREGEELIQAEARCLVETFQGTEGRPFDPSLLLAQATSNVVCSLLFGL 
RFSYEDKEFQAVVRAAGGTLLGVSSQGGQTYEMFSWFLRPLPGPHKQLLHHVSTLAAFTVRQV 
QQHQGNLDASGPARDLVDAFLLKMAQEEQN PGTEFTNKNMLMTVIYLLFAGTMTVSTTVGYTL 
LLLMKYPHVQKWVREELNRELGAGQAPSLGDRTRLPYTDAVLHEAQRLLALVPMGIPRTLMRT 
TRFRGYTLPQGTEVFPLLGSILHDPNIFKHPEEFNPDRFLDADGRFRKHEAFLPFSLGKRVCL 
GEGLAKAELFLFFTTILQAFSLESPCPPDTLSLKPTVSGLFNIPPAFQLQVRPTDLHSTTQTR 

Important features of the protein: 
Signal peptide: 

amino acids 1-28 

Transmembrane domain : 

amino acids 294-313 

Glycosaminoglycan attachment site. 

amino acids 99-103 

cAMP- and cGMP-dependent protein kinase phosphorylation site . 

amino acids 128-132 

N-myristoylation sites . 

amino acids 51-57, 109-115, 115-121, 188-194, 207-213, 257-263, 
284-290, 339-345, 370-376, 444-450 

Amidation sites . 

amino acids 140-144, 435-439 

Leucine zipper pattern. 

amino acids 32-54, 39-61 

Cytochrome P450 cysteine heme-iron ligand signature. 

amino acids 433-443 
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FIGURE 65 

CGGACGCGTGGGGCCGTATGCGCGGCTCTGTGGAGTGCACCTGGGGTTGGGGGCACTGTGCCC 
CCAGCCGCCTGCTCCTTTGGACTCTACTTCTGTTTGCAGCCCCATTTGGCCTGCTGGGGGAGA 
AGACCCGCCAGGTGTCTCTGGAGGTCATCCCTAACTGGCTGGGCCCCCTGCAGAACCTGCTTC 
ATATACGGGCAGTGGGCACCAATTCCACACTGCACTATGTGTGGAGCAGCCTGGGGCCTCTGG 
CAGTGGTAATGGTGGCCACCAACACCCCCCACAGCACCCTGAGCATCAACTGGAGCCTCCTGC 
TATCCCCTGAGCCCGATGGGGGCCTGATGGTGCTCCCTAAGGACAGCATTCAGTTTTCTTCTG 
CCCTTGTTTTTACCAGGCTGCTTGAGTTTGACAGCACCAACGTGTCCGATACGGCAGCAAAGC 
CTTTGGGAAGACCATATCCTCCATACTCCTTGGCCGATTTCTCTTGGAACAACATCACTGATT 
CATTGGATCCTGCCACCCTGAGTGCCACATTTCAAGGCCACCCCATGAACGACCCTACCAGGA 
CTTTTGCCAATGGCAGCCTGGCCTTCAGGGTCCAGGCCTTTTCCAGGTCCAGCCGACCAGCCC 
AACCCCCTCGCCTCCTGCACACAGCAGACACCTGTCAGCTAGAGGTGGCCCTGATTGGAGCCT 
CTCCCCGGGGAAACCGTTCCCTGTTTGGGCTGGAGGTAGCCACATTGGGCCAGGGCCCTGACT 
GCCCCTCAATGCAGGAGCAGCACTCCATCGACGATGAATATGCACCGGCCGTCTTCCAGTTGG 
ACCAGCTACTGTGGGGCTCCCTCCCATCAGGCTTTGCACAGTGGCGACCAGTGGCTTACTCCC 
AGAAGCCGGGGGGCCGAGAATCAGCCCTGCCCTGCCAAGCTTCCCCTCTTCATCCTGCCTTAG 
CATACTCTCTTCCCCAGTCACCCATTGTCCGAGCCTTCTTTGGGTCCCAGAATAACTTCTGTG 
CCTTCAATCTGACGTTCGGGGCTTCCACAGGCCCTGGCTATTGGGACCAACACTACCTCAGCT 
GGTCGATGCTCCTGGGTGTGGGCTTCCCTCCAGTGGACGGCTTGTCCCCACTAGTCCTGGGCA 
TCATGGCAGTGGCCCTGGGTGCCCCAGGGCTCATGCTGCTAGGGGGCGGCTTGGTTCTGCTGC 
TGCACCACAAGAAGTACTCAGAGTACCAGTCCATAAATTAAGGCCCGCTCTCTGGAGGGMGG 
ACATTACTGAACCTGTCTTGCTGTGCCTCGAAACTCTGGAGGTTGGAGCATCAAGTTCCAGCC 
GGCCCCTTCACTCCCCCATCTTGCTTTTCTGTGGAACCTCAGAGGCCAGCCTCGACTTCCTGG 
AGACCCCCAGGTGGGGCTTCCTTCATACTTTGTTGGGGGACTTTGGAGGCGGGCAGGGGACAG 
GGCTATTGATAAGGTCCCCTTGGTGTTGCCTTCTTGCATCTCCACACATTTCCCTTGGATGGG 
ACTTGCAGGCCTAAATGAGAGGCATTCTGACTGGTTGGCTGCCCTGGAAGGCAAGAAAATAGA 
TTTATTTTTTTTCACAGGGAAAAAAAAAAAA 
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FIGURE 66 

MRGSVECTWGWGHCAPSPLLLWTLLLFAAPFGLLGEKTRQVSLEVI PNWLGPLQNLLHIRAVG 
TNSTLHYVWSSLGPLAVVMVATNTPHSTLSINWSLLLSPEPDGGLMVLPKDSIQFSSALVFTR 
LLEFDSTNVS DTAAKPLGRPY PPYSLADFSWNN IT DSLDPATLSATFQGHPMN DPTRT FANGS 
LAFRVQAFSRSSRPAQPPRLLHTADTCQLEVALIGASPRGNRSLFGLEVATLGQGPDCPSMQE 
QHSIDDEYAPAVFQLDQLLWGSLPSGFAQWRPVAYSQKPGGRESALPCQASPLHPALAYSLPQ 
SPIVRAFFGSQNNFCAFNLTFGASTGPGYWDQHYLSWSMLLGVGFPPVDGLSPLVLGIMAVAL 
GAPGLMLLGGGLVLLLHHKKYSEYQS IN 

N-glycosylation sites : v 

amino acids 65-69, 95-99, 134-138, 159-163, 187-191, 230-234, 
333-337 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

amino acids 397-401 

Casein kinase II phosphorylation sites: 

amino acids 151-155, 249-253, 255-259 

N-myristoylation sites : 

amino acids 3-9, 63-69, 235-241, 273-279, 292-298, 324-330 

Leucine zipper pattern. 

amino acids 371-393 
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FIGURE 67 

CGGGACAGGCGCGTGAGGCCACAACACATGCGTGTATCTTGCTTGGGCTATCTTCCCTGCTCTGCCACGCCGGGT 
CTGGAGAAGGGGTTTCAGCCCCAGGACATTTACTGAGAGTCGGCGAATATTGGGAGCCGCGATGTTCCCCCTTCG 
GGCCCTGTGGTTGGTCTGGGCGCTTCTAGGAGTGGCCGGATCATGCCCGGAGCCGTGCGCCTGCGTGGACAAGTA 
CGCTCACCAGTTCGCGGACTGCGCTTACAAAGAGTTGCGTGAGGTGCCGGAAGGACTGCCTGCCAACGTGACGAC 
GCTTAGTCTGTCCGCGAACAAGATCACTGTGCTGCGGCGCGGGGCCTTCGCCGACGTCACACAGGTCACGTCGCT 
GTGGCTGGCGCACAATGAGGTGCGCACCGTGGAGCCAGGCGCACTGGCCGTGCTGAGTCAGCTCAAGAACCTCGA 
TCTGAGCCACAACTTCATATCCAGCTTTCCGTGGAGCGACCTGCGCAACCTGAGCGCGCTGCAGCTGCTCAAAAT 
GAACCACAACCGCCTGGGCTCTCTGCCCCGGGACGCACTCGGTGCGCTACCCGACCTGCGTTCCCTGCGCATCAA 
CAACAACCGGCTGCGTACGCTGGCGCCTGGCACCTTCGACGCGCTTAGCGCGCTGTCACACTTGCAACTCTATCA 
CAATCCCTTCCACTGCGGCTGCGGCCTTGTGTGGCTGCAGGCCTGGGCCGCGAGCACCCGGGTGTCCTTACCCGA 
GCCCGACTCCATTGCTTGTGCCTCGCCTCCCGCGCTGCAGGGGGTGCCGGTGTACCGCCTGCCCGCCCTGCCCTG 
TGCACCGCCCAGCGTGCATCTGAGTGCCGAGCCACCGCTTGAAGCACCCGGCACCCCACTGCGCGCAGGACTGGC 
GTTCGTGTTACACTGCATCGCCGACGGCCACCCTACGCCTCGCCTGCAATGGCAACTTCAGATCCCCGGTGGCAC 
CGTAGTCTTAGAGCCACCGGTTCTGAGCGGGGAGGACGACGGGGTTGGGGCGGAGGAAGGAGAGGGAGAAGGAGA 
TGGGGATTTGCTGACGCAGACCCAAGCCCAAACGCCGACTCCAGCACCCGCTTGGCCGGCGCCCCCAGCCACACC 
GCGCTTCCTGGCCCTCGCAAATGGCTCCCTGTTGGTGCCCCTCCTGAGTGCCAAGGAGGCGGGCGTCTACACTTG 
CCGTGCACACAATGAGCTGGGCGCCAACTCTACGTCAATACGCGTGGCGGT.GGCAGCAACCGGGCCCCCAAAACA 
CGCGCCTGGCGCCGGGGGAGAACCCGACGGACAGGCCCCGACCTCTGAGCGCAAGTCCACAGCCAAGGGCCGGGG 
CAACAGCGTCCTGCCTTCCAAACCCGAGGGCAAAATCAAAGGCCAAGGCCTGGCCAAGGTCAGCATTCTCGGGGA 
GACCGAGACGGAGCCGGAGGAGGACACAAGTGAGGGAGAGGAGGCCGAAGACCAGATCCTCGCGGACCCGGCGGA 
GGAGCAGCGCTGTGGCAACGGGGACCCCTCTCGGTACGTTTCTAACCACGCGTTCAACCAGAGCGCAGAGCTCAA 
GCCGCACGTCTTCGAGCTGGGCGTCATCGCGCTGGATGTGGCGGAGCGCGAGGCGCGGGTGCAGCTGACTCCGCT 
GGCTGCGCGCTGGGGCCCTGGGCCCGGCGGGGCTGGCGGAGCCCCGCGACCCGGGCGGCGACCCCTGCGCCTACT 
CTATCTGTGTCCAGCGGGGGGCGGCGCGGCAGTGCAGTGGTCCCGCGTAGAGGAAGGCGTCAACGCCTACTGGTT 
CCGCGGCCTGCGGCCGGGTACCAACTACTCCGTGTGCCTGGCGCTGGCGGGCGAAGCCTGCCACGTGCAAGTGGT 
GTTTTCCACCAAGAAGGAGCTCCCATCGCTGCTGGTCATAGTGGCAGTGAGCGTATTCCTCCTGGTGCTGGCCAC 
AGTGCCCCTTCTGGGCGCCGCCTGCTGCCATCTGCTGGCTAAACACCCGGGCAAGCCCTACCGTCTGATCCTGCG 
GCCTCAGGCCCCTGACCCTATGGAGAAGCGCATCGCCGCAGACTTCGACCCGCGTGCTTCGTACCTCGAGTCCGA 
GAAAAGCTACCCGGCAGGCGGCGAGGCGGGCGGCGAGGAGCCAGAGGACGTGCAGGGGGAGGGCCTTGATGAAGA 
CGCGGAGCAGGGAGACCCAAGTGGGGACCTGCAGAGAGAGGAGAGCCTGGCGGCCTGCTCACTGGTGGAGTCCCA 
GTCCAAGGCCAACCAAGAGGAGTTCGAGGCGGGCTCTGAGTACAGCGATCGGCTGCCCCTGGGCGCCGAGGCGGT 
CAACATCGCCCAGGAGATTAATGGCAACTACAGGCAGACGGCAGGCTGAACCTCCGCCCGTCCGGCCCGCCCATT 
CCCGACCTCCACCTAGGGTGCCTGGGAGCAGCAGTCTAGGGCTGGCAGGACTTATGTCCCCCGTCCCCAACCTTC 
ACCTACTCCTCCCCCTTACTACTCCCCAACCTTGACTACCAGGGACTTCTATTAGGGAGTGGGCCGATTTCACCA 
GTCCCTGCTACCCACGGCTGCCATTCTCCCTGCGGGCTGAATCCCCTTCCCCGCCAAGCACAGTGTTTATCTTAC 
CCCATGCAAGACTCCACCCGCAGACGGTGGGCGATATCTATGTCCCTCCATTCCCGTCGCGATTATCTGCGAAAT 
CCACCCCGCAGCCCGCCCCACCGTGGGCTCTGGAGCCAGAGGAAACGAGCGAAGACTTTGGAAACCTCGCGGTAA 
CGCGGTGGTTTCGGGGGCCAGCCAAGGCCAGTGGAGTGCTGTGGGGTCCCACCTCGACCCCTCCTCCTCCCTTTC 
TTTCTTTCCTTTTTTTTTATTTTTTAATTTTATTTATTTATTTATTTATTTTTTGACGGAGTCTTGGTCTGTCGC 
CAGGCTGGAGTGCAGTGGCGCGATCTCGGCTCACTGCATCTTCCGCCTCCCGGGTTCAAGCGATTCTCCTGCCTC 
AGCCTGCCTAGTAGCTGGGACTACAGGCGCGCGCCACCACGACCAGCTAATTTCTTCTATTTTTAGTAGAGACGG 
GGTTTCACCATGTTGGCCAGGATGGTCTGGATCTCTTGACCTCAGGTGATCCATCTGCCTCGGCCTCTCAAAGTG 
CTGGGATTACAGGCGTGAGGCACCGCGCCCGGCCCCTCCTCCCTTTCAATCCCTACTCCCAGAAGCCGGGATTCG 
TGGCAACCCCTAGTTTTTAGTTCCAAAGCCTCCTGCCGGCAGGGAACCAAATCCTTCTGTCCTCCCACCCCCACC 
CCACTTCTGGCCAGTTGGAGTCCAGCCCGGTGCCTGGGGCGCCTTTCAGCTCCGCGCTCAGATTTTCCTGTTTTC 
GTTGTTTTCAAAGACAGCGACATTTCGGGTCTGGTGCTAACACCCCCTTCCCAGCCTCTGGGAAAATCGAGTGTG 
TGTGTCGGGGGGTAGGGAGGGAATGCGTTTTCTGTCGTCTCTCTCCTAACTTAAAGCGCCGCAGGACCGCGCGCC 
CCTTGGCGGCTGAGCCTGTGGACTTGGTCGCGGGCCAATTTCGTTGTCCGTGTGTTGGGCTTTCCGGAGGTCTGT 
GCGCCCAACAGCGCCGCTCCCGCGGCTCCACCCGACCCAGACCCTAGCTGGAAAGCGCCGGAGGCGGAGGAAGCT 
GACTGTGGCCTCCCGGGCCGCGGCTCTCTGGAGGGCTCGCGCCCTAGTTCGCACAAAGCCTGCTCGTGACTGTGC 
GACTGTGCGACGGGATCCGGATGGAGCCGAGCCCCTCCGTCCTCGCGTCTCGGTCCTCGCGTCGCCCCGCCCCAC 
CCGCCCCTGCTTCGGCGGGAATCGTGTTTGCCCGGCGTGTAGTCCCTGACAAGCGTGCCCTGTAGGAGAAAAGTC 
TGTGTCCTGTGAAGTGTGACCGTGTAGTGTAGGGGGGCGGGCGGGGGGGCGGATGGGCGGGGAGGGAGGGAAGGG 
GAGGGGCGCGGCGCGGCGACTCGGGGCGGGGTTCTTTTTTCCATTTTGAAAGAAAGCGTCGGGGTTGGGGTGGGG 
GGAGTTTCAGTCCTCGGGATCAGCCCTCTCCGCGAAGCGCAGCACAAGCGCGGGCCTGGGACGGAGTAGCCCCCC 
GGAGCCCGTGCCCTTTTCTAAACGCGTCTGTATGCAGTCAATAAAACAATCGATTTGAAA 
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FIGURE 68 

MFPLRALWLVWALLGVAGSCPEPCACVDKYAHQFADCAYKELREVPEGLPANVTTLSLSANKI 
TVLRRGAFADVTQVTSLWLAHNEVRTVEPGALAVLSQLKNLDLSHNFISSFPWSDLRNLSALQ 
LLKMNHNRLGSLPRDALGALPDLRSLRINNNRLRTLAPGTFDALSALSHLQLYHNPFHCGCGL 
VWLQAWAASTRVSLPEPDSIACASPPALQGVPVYRLPALPCAPPSVHLSAEPPLEAPGTPLRA 
GLAFVLHCIADGHPTPRLQWQLQIPGGTVVLEPPVLSGEDDGVGAEEGEGEGDGDLLTQTQAQ 
TPTPAPAWPAPPATPRFLALANGSLLVPLLSAKEAGVYTCRAHNELGANSTSIRVAVAATGPP 
KHAPGAGGEPDGQAPTSERKSTAKGRGNSVLPSKPEGKIKGQGLAKVSILGETETEPEEDTSE 
GEEAEDQILADPAEEQRCGNGDPSRYVSNHAFNQSAELKPHVFELGVIALDVAEREARVQLTP 
LAARWGPGPGGAGGAPRPGRRPLRLLYLCPAGGGAAVQWSRVEEGVNAYWFRGLRPGTNYSVC 
LALAGEACHVQWFSTKKELPSLLVIVAVSVFLLVLATVPLLGAACCHLLAKHPGKPYRLILR 
PQAPDPMEKRIAADFDPRASYLESEKSYPAGGEAGGEEPEDVQGEGLDEDAEQGDPSGDLQRE 
ESLAACSLVESQSKANQEEFEAGSEYSDRLPLGAEAVNIAQEINGNYRQTAG 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 
Transmembrane domain: 
amino acids 587-610 
N-glycosylation sites . 

amino acids 52-55, 121-124, 337-340, 364-367, 474-477, 563-566 
cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 397-400 

Casein kinase IX phosphorylation sites . 

amino acids 19-23, 202-205, 289-292, 246-249, 411-414, 431-434, 
433-436, 440-443, 544-547, 583-586, 650-653, 700-703 
N-myristoylation sites . 

amino acids 15-20, 48-53, 165-170, 296-301, 351-356, 362-367, 
390-395, 419-424, 514-519, 536-541, 557-562, 561-566, 610-615, 
661-666, 716-721 
Ami da t ion site, 
amino acids 522-525 

Prokaryotic membrane lipoprotein lipid attachment sites . 

amino acids 10-20, 603-613 
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FIGURE 69 

GGCGGCGGGAGCAGCGAAGGGGGCGGCAGGGATCCTCCAGGCTGCCGGCTGGGAAGGCGTGGG 
CGACCCGGTGTGTGGCGCGCCCAGAGCCCCGCGTTTCAGCCCTAGGGAAGGAAGCCAGTTGAG 
GGAAGTTCTCCATGAATGTACGTCACAATGATGATGACCGACCAAATCCCTCTGGAACTGCCA 
CCATTGCTGAACGGAGAGGTAGCCATGATGCCCCACTTGGTGAATGGAGATGCAGCTCAGCAT 
GTTATTCTCGTTCAAGTTAATCCAGGTGAGACTTTCACMTAAGAGCAGAGGATGGAACACTT 
CAGTGCATTCAAGGACCTGCTGAAGTTCCCATGATGTCACCCAATGGATCCATTCCTCCCATT 
CATGTGCCTCCAGGTTATATCTCACAGGTGATTGAAGATAGTACTGGAGTCCGCCGGGTGGTG 
GTCACACCCCAGTCTCCTGAGTGTTATCCCCCAAGCTACCCCTCAGCCATGTCTCCAACCCAT 
CATCTCCCTCCCTATCTGACTCACCATCCACATTTTATTCATAACTCACACACGGCTTACTAC 
CCACCTGTTACCGGACCTGGAGATATGCCGCCTCAGTTTTTTCCCCAGCATCATCTTCCCCAC 
ACAATATATGGTGAGCAAGAAATTATACCATTTTATGGAATGTCAAGCTACATCACCCGAG7VA 
GACCAGTACAGCAAGCCTCCGCACAAAAAACTGAAAGACCGCCAGATCGATCGCCAGAACCGC 
CTCAACAGCCCTCCTTCTTCTATCTACAAAAGCAGCTGCACAACAGTATACAATGGCTATGGG 
AAGGGCCATAGTGGTGGAAGTGGCGGAGGCGGCAGCGGTAGTGGTCCCGGAATTAAGAAAACA 
GAGCGACGAGCAAGAAGCAGCCCAAAGTCGAATGATTCAGACTTGCAAGAATATGAGTTGGAA 
GTAAAGAGGGTGCAAGACATTCTTTCGGGAATAGAGAAACCACAGGTTTCTAATATTCAGGCA 
AGAGCAGTTGTGTTGTCCTGGGCTCCCCCTGTTGGACTTTCCTGTGGACCCCACAGTGGTCTT 
TCCTTCCCCTACAGTTACGAGGTGGCCTTATCAGACAAAGGACGAGATGGAAAATACAAGATA 
ATTTACAGTGGAGAAGAATTAGAATGTAACCTGAAAGATCTTAGACCAGCAACAGATTATCAT 
GTGAGGGTGTATGCCATGTACAATTCCGTAAAGGGATCCTGCTCCGAGCCTGTTAGCTTCACC 
ACCCACAGCTGTGCACCCGAGTGTCCTTTCCCCCCTAAGCTGGCACATAGGAGCAAAAGTTCA 
CTAACCCTGCAGTGGAAGGCACCAATTGACAACGGTTCAAAAATCACCAACTACCTTTTAGAG 
TGGGATGAGGGAAAMGAAATAGTGGTTTCAGACAGTGCTTCTTCGGGAGCCAGAAGCACTGC 
AAGTTGACAAAGCTTTGTCCGGCAATGGGGTACACATTCAGGCTGGCCGCTCG7\AACGACATT 
GGCACCAGTGGTTATAGCCAAGAGGTGGTGTGCTACACATTAGGAAATATCCCTCAGATGCCT 
TCTGCACCAAGGCTGGTTCGAGCTGGCATCACATGGGTCACGTTGCAGTGGAGTAAGCCAGAA 
GGCTGTTCACCCGAGGAAGTGATCACCTACACCTTGGAAATTCAGGAGGATGAAAATGATAAC 
CTTTTCCACCCAAAATACACTGGAGAGGATTTAACCTGTACTGTGAAAAATCTCAAAAGAAGC 
ACACAGTATAAATTCAGGCTGACtGCTTCTAATACGGAAGGAAAAAGCTGTCCAAGCGAAGTT 
CTTGTTTGTACGACGAGTCCTGACAGGCCTGGACCTCCTACCAGACCGCTTGTCAAAGGCCCA 
GTTACATCTCATGGCTTTAGTGTCAAATGGGATCCCCCTAAGGACAATGGTGGTTCAGAAATC 
CTCAAGTACTTGCTAGAGATTACTGATGGAAATTCTGAAGGTGAAGTTTTTGGCAATTGTTTT 
ATTCAAATCCAATAGCAAGCTCTGTTTTCTAATATAGTAAATGTCTTTATAGTAATAGTGAGT 
AATCATTAATTCTAAAGATAGAATTATTATTACAATAAACAAACTTTAGTCACATATTGGCAG 
TTTTTCTATTTC7U\ACACAGCACCAGAGATCAGAGTCTACTTGAAACTTACATTTGTGTTATT 
TAACAATTTTTCTGTATCTTTTTCATTGGTGTTTTGTTTTGTTTATCTTTTGTTTTTGTTTCT 
TTGGTTTGGTTTGTTTTTGTTTTGTTTTTTGAGATACGATCTCTGTCACACAGGCTGGAGGGC 
AGTGGCACAGACATGGCCCATTGCAGTCTCAGACTCCTGGGCTTAAGTGACTCTTCTGCCACA 
GAAGATGAGGAAGAATACATTTTTCATAGTGATGGGGTCTCACTATGTTATCTAGGCTGGTCT 
CAAACTCCTGGCCTCAAGCAACCCTCCACCTTGGCCTCCCAAAGTGCTGGGACTATAGACATG 
AATCACCACACTCAGCTTCCATGTCTTTTTATGAACTAGGGTTCCTAATTAATCAGATAAATT 
TGGTATTTTCATCTCCTAACTTGCCATATGTTTTCTGG7\AATTCTTATAAGCAGCCGAGAGTG 
GTGGCTCACGCTGTAGTCCCAGCACTTTGGGAGGCTGAGGTGGGTGGTCAGGAGATCAAGACC 
ATCCTGGCCAACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCTGGGTGTGGTG 
GCAGGCACCTGTAGTCCCAGCTACTTGGGAGGCTGAGGCAGAAGAATTGCTTGAACCCAGCAG 
GCGGAGGTTGCAGTGAGCTGAGATTGCACCACTGCACTCCAGCCTGGTGACAGAGTGAGACTC 
TGTCTCAAAAAAAAAAAA 
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FIGURE 70 

MMMTDQIPLELPPLLNGEVAMMPHLVNGDAAQHVILVQVNPGETFTIRAEDGTLQCIQGPAEV 
PMMSPNGSIPPIHVPPGYISQVIEDSTGVRRVVVTPQSPECYPPSYPSAMSPTHHLPPYLTHH 
PHFIHNSHTAYYPPVTGPGDMPPQFFPQHHLPHTIYGEQEIIPFYGMSSYITREDQYSKPPHK 
KLKDRQIDRQNRLNSPPSSIYKSSCTTVYNGYGKGHSGGSGGGGSGSGPGIKKTERRARSSPK 
SNDSDLQEYELEVKRVQDILSGIEKPQVSNIQARAWLSWAPPVGLSCGPHSGLSFPYSYEVA 
LSDKGRDGKYKIIYSGEELECNLKDLRPATDYHVRVYAMYNSVKGSCSEPVSFTTHSCAPECP 
FPPKLAHRSKSSLTLQWECAPIDNGSKITNYLLEWDEGKRNSGFRQCFFGSQKHCKLTKLCPAM 
GYTFRLAARNDIGTSGYSQEVVCYTLGNIPQMPSAPRLVRAGITWVTLQWSKPEGCSPEEVIT 
YTLEIQEDENDNLFHPKYTGEDLTCTVKNLKRSTQYKFRLTASNTEGKSCPSEVLVCTTSPDR 
PGPPTRPLVKGPVTSHGFSVKWDPPKDNGGSEILKYLLEITDGNSEGEVFGNCFIQIQ 

Important features of the protein: 
N-glycosylation sites . 

amino acids 69-73, 254-258, 401-405 
Glycosaminoglycan attachment sites . 

amino acids 229-233, 234-238, 236-240 

cAMP- and cGMP -dependent protein kinase phosphorylation sites, 
amino acids 416-420, 535-539 
Tyrosine kinase phosphorylation site . 
amino acids 319-326 
N-myristoylation sites . 

amino acids 52-58, 227-233, 228-234, 230-236, 231-237, 232-238, 
235-241, 239-245, 402-408, 610-616 
Amidation site, 
amino acids 414-418 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 290-301 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 546-554 

CUB domain proteins profile. 

amino acids 294-301 
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FIGURE 71 

AAGTCATTCAGTGGATGTGATCTTGGCTCACAGGGGACGATGTCAAGCTCTTCCTGGCTCCTTCTCAGCCTTGTT 
GCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTGGACAAGTTTAACCACGAAGCCGAA 
GACCTGTTCTATCAAAGTTCACTTGCTTCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAAAACATG 
AATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCCCAAATGTATCCACTACAAGAA 
ATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAG 
AGCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAAT 
CCACAAGAATGCTTATTACTTGAACCAGGTTTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTC 
TGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAGAGTATGTGGTCTTGAAA 
AATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTAAATGGGGTA 
GATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATAT 
GAACATCTTCATGCCTATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTC 
CCTGCTCATTTGCTTGGTGATATGTGGGGTAGATTTTGGACAAATCTGTACTCTTTGACAGTTCCCTTTGGACAG 
AAACCAAACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTCAAGGAGGCCGAG 
AAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGA 
AATGTTCAGAAAGCAGTCTGCCATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACA 
AAGGTGACAATGGACGACTTCCTGACAGCTCATCATGAGATGGGGCATATCCAGTATGATATGGCATATGCTGCA 
CAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCACTTTCTGCA 
GCCACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAAC 
TTCCTGCTCAAACAAGCACTCACGATTGTTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATG 
GTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTGGTGGGAGATGAAGCGAGAGATAGTTGGGGTG 
GTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCCGCATCTCTGTTCCATGTTTCTGATGATTACTCATTC 
ATTCGATATTACACAAGGACCCTTTACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGC 
CCTCTGCACAAATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTGTAAGAAATACCTCAAAATGTT 
GAACCTCTCCTAGTATTCAGTATTACTCATTTCCATGCCTAGGTTTGTATTTGATTTCTTTGTTCTAAAAAGAAA 
ATTTTATGGCCTCAAAATGTCCTCATTTACAAACCAAACATTTAATTTGTGGTCAGACAGGAACCTAGACCATAC. 
AACAATTGGGTGGGCCACCTCTTTTCTCCCTATCATAACTACAGCCCTCTCTTCCTGGTAATTGGAAGGAAAGAG 
CGGTTTAGGGTGGAATATATCTGTTAATATGCATTCTTTTCTTATCTGCCAGAAGCAAATTTAGCCAAGTCAAAG 
AGAAGAAACCATAGATCATAGATGTAAATATATGTACATCTGGAACCCCTCAAAAGGCCCTGAACCCCCTTTTTT 
TGTGTAGCAATATGCTGAGGCTTGGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAGAA 
CATGAATGTAAGGCCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCTTT 
TGTGGGATGGAGTACCGACTGGAGTCCATATGCAGACCCAAAGCATCAAAGTGAGGATAAGCCTAAAATCAGCTC 
TTGGAGATAAAGCATATGAATGGAACGACAATGAAATGTACCTGTTCCGATCATCTGTTGCATATGCTATGAGGC 
AGTACTTTTTAAAAGTAAAAAATCAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTGGCTAATTTGAAACCAA 
GAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTTGAAAAGG 
CCATCAGGATGTCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATAC 
AGCCAACACTTGGACCTCCTAACCAGCCCCCTGTTTCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGA 
TAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAGCAAGAAGTGGAG 
AAAATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGATGTTCAGA 
CCTCCTTTTAGAAAAATCTATGTTTTTCCTCTTGAGGTGATTTTGTTGTATGTAAATGTTAATTTCATGGTATAG 
AAAATATAAGATGATAAAGATATCATTAAATGTCAAAACTATGACTCTGTTCAGAAAAAAAATTGTCCAAAGACA 
ACATGGCCAAGGAGAGAGCATCTTCATTGACATTGCTTTCAGTATTTATTTCTGTCTCTGGATTTGACTTCTGTT 
CTGTTTCTTAATAAGGATTTTGTATTAGAGTATATTAGGGAAAGTGTGTATTTGGTCTCACAGGCTGTTCAGGGA 
TAATCTAAATGTAAATGTCTGTTGAATTTCTGAAGTTGAAAACAAGGATATATCATTGGAGCAAGTGTTGGATCT 
TGTATGGAATATGGATGGATCACTTGTAAGGACAGTGCCTGGGAACTGGTGTAGCTGCAAGGATTGAGAATGGCA 
TGCATTAGCTCACTTTCATTTAATCCATTGTCAAGGATGACATGCTTTCTTCACAGTAACTCAGTTCAAGTACTA 
TGGTGATTTGCCTACAGTGATGTTTGGAATCGATCATGCTTTCTTCAAGGTGACAGGTCTAAAGAGAGAAGAATC 
CAGGGAACAGGTAGAGGACATTGCTTTTTCACTTCCAAGGTGCTTGATCAACATCTCCCTGACAACACAAAACTA 
GAGCCAGGGGCCTCCGTGAACTCCCCAGAGCATGCCTGATAGAAACTCATTTCTACTGTTCTCTAACTGTGGAGT 
GAATGGAAATTCCAACTGTATGTTCACCCTCTGAAGTGGGTACCCAGTCTCTTAAATCTTTTGTATTTGCTCACA 
GTGTTTGAGCAGTGCTGAGCACAAAGCAGACACTCAATAAATGCTAGATTTACAAAA 
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FIGURE 72 

MSSSSWLLLSLVAVTAAQSTIEEQAKTFLDKFNHEAEDLFYQSSLASWNYNTNITEENVQNMN 
NAG DKWSAFLKEQSTLAQM Y PLQE I QNLT VKLQLQALQQNGS SVLSE DKS KRLNT I LNTMST I 
YSTGKVCNPDNPQECLLLEPGLNEIMANSLDYNERLWAWESWRSEVGKQLRPLYEEYVVLKNE 
MARANHYEDYGDYWRGDYEVNGVDGYDYSRGQLIEDVEHTFEEIKPLYEHLHAYVRAKLMNAY 
PSYISPIGCLPAHLLGDMWGRFWTNLYSLTVPFGQKPNIDVTDAMVDQAWDAQRIFKEAEKFF 
VSVGLPNMTQGFWENSMLTDPGNVQKAVCHPTAWDLGKGDFRILMCTKVTMDDFLTAHHEMGH 
IQYDMAYAAQPFLLRNGANEGFHEAVGEIMSLSAATPKHLKSIGLLSPDFQEDNETEINFLLK 
QALTIVGTLPFTYMLEKWRWMVFKGEIPKDQWMKKWWEMKREIVGVVEPVPHDETYCDPASLF 
HVSDDYSFIRYYTRTLYQFQFQEALCQAAKHEGPLHKCDISNSTEAGQKLL 

Important features of the protein: 
Signal peptide: 

amino acids 1-17 

N-glycosylation sites . 

amino acids 53-57, 90-94, 103-107, 322-326, 432-438, 546-550 

N-myristoylation sites . 

amino acids 260-266, 286-292, 395-401 

Cell attachment sequence. 

amino acids 204-207 

Neutral zinc metallopeptidases , zinc-binding region signature. 

amino acids 371-381 
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FIGURE 73 

CCCACGCGTCCGAGCGGGGTGGACAAGTGGCGTGTGTGCTGCGACCCCGAGGGAAGATGAACG 
GGACGCGGAACTGGTGTACCCTGGTGGACGTGCACCCAGAGGACCAGGCGGCGGCGGGCAGGA 
AGACCTATGCCATGGTGTCCAGCCACTCAGCTGGTCATTCTCTGGCTTCAGAACTGGTGGAGT 
CCCATGATGGACATGAGGAGATCATTAAGGTGTACTTGAAGGGGAGGTCTGGAGACAAGATGA 
TTCACGAGAAGAATATTAACCAGCTGAAGAGTGAGGTCCAGTACATCCAGGAGGCCAGGAACT 
GCCTACAGAAGCTCCGGGAGGATATAAGTAGCAAGCTTGACAGGAACCTAGGAGATTCTCTCC 
ATCGACAGGAGATACAGGTGGTGCTAGAAAAGCCAAATGGCTTTAGTCAGAGTCCCACAGCCC 
TGTACAGCAGCCCACCTGAGGTGGACACCTGTATT^AATGAGGATGTTGAGAGCTTGAGGAAGA 
CGGTGCAGGACTTGCTGGCCAAGCTTCAGGAGGCCAAGCGGCAACACCAGTCAGACTGTGTGG 
CTTTTGAGGTCACACTCAGCCGGTACCAGAGGGAAGCAGAACAAAGTAATGTGGCCCTTCAGA 
GAGAGGAGGACAGATGTCCAGAGT^TTGGAGAATGTCCTGGGGGAATGAAGTTCCTTCCACA 
AACACAGCTCAGTTCTTAGCAACAAACTGTTTGTTTTTCTACTTGCTCCATCTGCAGCCTACG 
CTGCCCTGGCCTCCTGCAGACAGATAGTGGGGTTACCTGGCAAGGCCTGGTGAGAGCCAGTGA 
ACCTAAGCTTTGACTGGGTGGCCTTGTCTTTCTGGGGAGGAGGGAATGTACATTCAGGGAGTA 
GCCTTTTGCGGAAAAATTCTCTAGGGCTACAGACAGTCATGTGTGACTTCTCTCTGCTGTGAA 
AACTCCCAGAGTCTCTTTAGGGATTTTCCCTAAGGTGTACCACCAGGCACACCTCAGTCTTCT 
TGACCCAGAGCCTGAAAACTGTTTTCACTGGGTTCCACCAGTCCCAGCAAAATCCTCTTTGTA 
TTTATTTTGCTAAGTTATTGGTGGTTTTGCTTACATCTCATGATTGATATAATACCAAAGTTC 
TATAGCCTTCTCTTGCAGTATTTGGATTTGCTTGAAACCGGGAAAACTGTTCCCATTAGGCTT 
GTTAATGTCAGAGTGACACTATTATGAATCTTTCTCTCCCTTTCCTCTGCCTGTTTCTTCTCT 
CTTTCTCCTTCAAACTTGCTCTGCAGCTAAGGAAGGTGAGTCTACTTTCCCTGAGGCTTTGGG 
GTCAGAGTATATGTTGTTTGGAGAAAGAGGGCAATCAGGACTCTTCTGGGACCCAGATGAGTT 
CTTCACTAGCCCTTCTGAACCCCTTGCTCCATAATTGGTCTTTTATCCTGGCTCTGAATGACC 
CTGCAGGTCATCATGGTTTTCTTTTTTTATTGTTTTTTTTTTTTTCTGAGACAGAGTCTCACT 
CTGTCACCCAGGCTGGAGTGCAGTGGCGCGATCTCAGCTCACTGCAACCTCTGCCTCCCGGAT 
TTAAGCGATTCTTCTGCCTCAGCCTCCCGAGTAGCTGGGACTACAGGTGTGCCACCACGCCTG 
GCTGATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCATACTGGCTAGGCTGGTCTCGAATT 
CCTGACCTCAGGTGATCCACCCACCTCGGCTTCCCAAAGTGCTAGGATTATAGGCTTGAGCTA 
CTGCGCCCGGCCCATGGTGTTTTTCTTTAGGGCTCTTCCTACAGCCTTGAGAAGTAGATAGGC 
ATCAGAGTATGGTACTATAGGAATCAGAAAAATTCAAAACAAATGTGGATTAAGTGTTTAGGC 
TCTATGTGGCTCACGCAGCCAGAATCCTTAAGTCTGTGTGTTTCTGTGTCTCAAGACTGGGCT 
CACATTCTGGCTTTGTCCATAACAATGCTCTGGGATTTCAGGGAGTTCCCTCATTTGTAAAAT 
GAGGGGGTCAGAGCAGGTGATATCCATGTTTCTTCCCTTTCTGATATTGTTGTCTGTGGCATA 
TTCTTTGTATGGCGAATTTAATAAATTATATTAATGTGTCA 
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FIGURE 74 

MNGTRNWCTLVDVHPEDQAAAGRKTYAMVSSHSAGHSLASELVESHDGHEEIIKVYLKGRSGD 
KMIHEKNINQLKSEVQYIQEARNCLQKLREDISSKLDRNLGDSLHRQEIQVVLEKPNGFSQSP 
TALYSSPPEVDTCINEDVESLRKTVQDLLAKLQEAKRQHQSDCVAFEVTLSRYQREAEQSNVA 
LQREEDRCPE 

Important features of the protein: 
Signal peptide: 

amino acids 1-39 

N-glycosylation site. 

amino acids 2-6 

Amidation site. 

amino acids 21-25 
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FIGURE 75 

GCTTGCACACATGGCTCCGGAGGCTCCGGTTGCCCATCCGAGCCCCTGCCAGGCTCTAACGTTCCCAACTGACAA 
CACCAGTAACTAAATATAGGAGCAGATGGTGGGGACGGGCTGTCGCAGCGGCTCCTTTGCAGAGGTCTCCGGACT 
GCAGATAAGGCTCAGGCCCTTTTGTGAGAAGCAGACCAGCCTGGGGGCTGGCGGCAGGACACCTGTGTCTGCATG 
CTGAAGAAGATGGGTGAGGCCGTGGCCAGAGTAGCAAGGAAGGTCAACGAGACGGTGGAGAGCGGCTCTGACACT 
CTGGACCTGGCCGAGTGCAAGCTGGTCTCCTTTCCCATTGGCATCTACAAGGTCCTGCGGAATGTCTCTGGCCAG 
ATCCACCTCATCACCCTGGCTAACAACGAGCTTAAGTCCCTCACCAGCAAGTTCATGACCACATTCAGTCAGCTC 
CGAGAGCTCCACCTGGAGGGGAACTTCCTACACCGCCTCCCCAGCGAGGTCAGTGCCCTGCAGCACCTCAAGGCC 
ATTGACCTGTCCCGGAACCAGTTCCAGGACTTCCCTGAGCAGCTTACCGCCCTGCCGGCGCTGGAGACCATCAAC 
CTGGAGGAGAACGAGATCGTAGATGTGCCCGTGGAGAAGCTGGCCGCCATGCCAGCCTTGCGCAGCATCAACCTC 
CGCTTCAACCCACTCAACGCCGAGGTGCGCGTGATCGCCCCGCCGCTCATCAAGTTTGACATGCTCATGTCTCCG 
GAAGGCGCAAGAGCCCCCCTACCTTAGGCCACCCTCCTCATGCCCACCCAGCAAGGGACAGAGGCCACAGGCCTG 
GAACCCTGGAAGGGAGGGAGGCCCATGGGAGGCCAAGCCTGGGGGCTGGGGGCGGGTGGGCCGAGCAGCACGTGG 
TGGGTGGGGTGCAGCTGGTCTGGATAGATAGCTTACAGCAGTAGTGGGCTCTGGAATGCCCAAGGGAAGAGGCAA 
GGTGGGGCCTGCAGCCTGGACTCGGCACTCACAGCTGCTGTGCAAACTCAGGCAGATCTCCTGCCCTCTCTGAGC 
CTTGTCACTTGAAAAAAACAGGACCCTTTCCCTCCTTTGGGCTCCCTGGAGGTTTTTAAGCAGTACGTGCCTCCA 
AGTTACCTCCAGATCAGCAGGCACAGGTGGGCATTGCCAGGTATTTTCTGAGCCCCTGCGGGTTTGAGGCCTTGT 
TTTTAGTGCTGAGAGCCAGTTGCTGCCCTGAGAAGAGAAGACAACCTCCATCTATTTATTGCTTCCTGAGAACTG 
ACCTGGATGCGGCCCTCTGCAGGGCCCAGTCTTCAGTCCTGTGGTCCCTGGACTGGTGGGAACCTGAACTAGGAG 
TCCTGGGAGAGCTGTGGTGGGAATATGGGCTGGCACTGCTGCAGGGCAAGAACATTCATGTAGGAGCCCGAGGAC 
CANCANGCTGGGAATGGGGAGCAAGTCACGTCAGCTCTGTCATTCCCCACAGTTAACAAATTGGCGGGGTGGGAA 
GTCCTGAGTGCTCCGTCCCTCTAGCATCACTCCTGAGCTGCGGGAGAGGTGGCCCAGAGAACAGCAGAGTCAGTT 
ACACCTGCAGCTCTTGTCTAAAGTGATTAGATGGCCACCCTCACCACTGTCCAGTCCAGCAGCAGCCTGGCTGCC 
TTGTCATGGCCTCCTGGGGGCAGAAGGCGATGTGGACCACGGGATTTGTAGCCAGCCAGCTCCCAGGCCAACGCC 
CAAAGCCCTGATGACCTGGTTCTTCTGAGGCCCTCAACCTGGCATCTTAGGGTATGGTCAGGCAACAGGGTGACC 
AGCTGTCCTGGTTTCCCAGGACATGGAACTTTCAATGCTAAAACTGGGACATTACCCAGCAAGTGGGGATGGTTG 
GTCCCCTACCAGGAGAGGGCCTGGGGCTCTTGCTTCCCGAGAACGCCTGTGGCTTGAAGAACCTTGACTGCTTGG 
TCCTCAGGTATCTACCTCCCACCTTCTCCTCATCTGTGGAGCAAGCCAACTCAGTGCCCCAGACCCCACCTGATC 
TGCATCTTTGTTTGCTCCAGAGACACCTGAGGCCCCAGAGCTTGAGGCAAAGCCAGGCCGTCCAAATCCTGTGTG 
CCGTGGACGAGTGGCCACTTTACTACTCCTAAGGCTAAGATGTTGAGAGCTCAGACCACTGCTCAGAGCAGTAAT 
CCCTGCTCAGAATGCTCCCAGTTCCCTCGTCCCTGCCCAGGTCTCTTGTCTCTTGGGAAGGAACTGATAGGTCGG 
GCCATTGTTGGGCCATCACTGAGCGCTCAGTATCTCAAGAGACTCTGTTCATTCTGCTCGTATCCCAAGGCCTGG 
TTGGTCAAACTCTGGGCAAAGGGTTTTCAGGATGAGGAGGTCAAGACAGGATGTCCAGAGCTACCGAGTTCATCT 
GTGGGTGTTGGGGGCAAGTGGGGGCTGAAGTCCTGTGCAGGCTGCGCTGGCCCCACCTGCCTTGTGCCCTGGAGT 
GGGGTTTCTCCTTGTTGAAGAAGAGGCATCCTTCTCTGATGTGCACAAACACAATGTATGACCAGAGCCTTGCAA 
CTCAAAGTGTGGTCTGTGGACCAGCAGCGGCAGTGACACCTGGGAGCTTGTTAGGAATGCAGAGTCTAGGCCTCA 
CCCTATACCTCCCGACTCAGACCCTGCATTTTAGCAAGACCCCCAGCTGATTCCTATAAGCACTTTAGAGTTTGA 
GAAGCAAGGACCTAGGCTGGGGATGTCCTCCGAGCAGAGGGTGAAGTTTCTCTCAGTTCTCTCCCTGCCACTTCC 
AGGGATCTGAGCCTGTGTTCAGCCTCCTCCCTAACCCACCCTGGGAGACACTTGGCCTGTTAGATTGTTCCAGAG 
TCTGCATGGCACTCCTGAAGAAGGGAGTGTGACCTGCAGTCACCAGGAGATGAGGGTTAGGTGTGCCCAGCCCTC 
CAGACCCGGCCTTTCTGGTTAACCCCTGCATGCCAAGCTGCCTGCTGCCCCAGGTCCTCACCTCAGGCCTTTGAA 
GGGGCAGCTTCTGGAAGTTGTTTTCTCCTCTGCTTGGAGAGTTTGCCCTTGTCTGTCTTGGAAAGTGTGGGCAGC 
CACAGATGCCCCCAAATCAGAGCTCACAGTGAGTGAGCCCCTAAGCTTCAGTCTGCAATAAAGAATGCATTGGTT 
TCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 76 

MLKKMGEAVARVARKVNETVESGSDTLDLAECKLVSFPIGIYKVLRNVSGQIHLITLANNELK 
SLTSKFMTTFSQLRELHLEGNFLHRLPSEVSALQHLKAIDLSRNQFQDFPEQLTALPALETIN 
LEENEIVDVPVEKLAAMPALRSINLRFNPLNAEVRVIAPPLIKFDMLMSP'EGARAPLP 

Important features of the protein: 
N-glycosylation sites . 

amino acids 17-21, 47-51 
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FIGURE 77 

CACCAACAAGCAATCGTTCATGAGAAAGCCGTGCACCCGCTGCAGTTGGGCCATGTGGTCCGCATCGTATTCCAC 
TAGGTCCCCATTGTACACCAAGTACTGTCCCGGCGTCTCCAGCAGATGCCTGCAGCCTTCCACCTTCTCAAGCAG 
GGTGGTGTGAGTGCGCTGCTTTCCTTCCTCGCCTGGACCGGAGCCGTCGCGGGAGGCACCCCCGGGGGTGGAGAA 
AAAGCCGGCCTGGCCTCGGAGGTGGTCTCGGCCCCCCGCCCCACCGACTCCCTCCTCCCCTCCAGAGGCGGCGGC 
GGCTCCGGCGGCAGCAGCGGCAGGCAGCAACGTAAGCGGGATGCTCTCCAGGCTGCTTTTCTGCTCGGTCAGCAA 
ATGGCTGAGCTGGTACATCTCGCTCTCCAGGTAGGAGATCTCGCGGGCCGTCTCTATGAACTGCCGGTAGTTCTG 
GTAGACGTTGCGCTTCAGGTTCTGCGCCGTCTCCTCCGCCAGCGCCTGGATGCGCTGCCGGTGCTCCTGGAGGTC 
CCGGTCCCCATCCGACTGCTGCGAGAGCTGCTTCACGTACAGCCGCGCCTCAAAACCCCCTGACTCCAGCTGCCG 
ACGCAGGCGGCTCGCCCCACTGTCCGACATCGCCATCGCCATTTCTCTCCGGGTCTCACGCACTCACTGTCACTA 
TCGGCGCCGCAGCCGCCGCGGCTGTCTAGACCCACCCAAGGCCAACCGAGCTCCTGGGCTGAGGAAGCAGGAATG 
GGAACGAGACGAGTACGCCTGCGCCGGGTCTGAGCGTCAGACACTGCGCCTGCGCAAGTGGGCCGAGCGCAGACA 
TTGCGCCTGCGCAGCAATGCCATCGGTTAAAGCGCATGCGCAAGATGAGCTATTGCGGAAGTGAGGGGAGGGAGA 
GGCCGAGAGAAATTTCGGTACTGCGCATGAACCGAGCGTGACGTTGAGGTTTGAAATAACCGGCAAAGAGTAAAG 
GCTGAAACTAGCTTCCTGAAAGCTTCGTAGGGCCCGAGCCCTGTGAGCCCAGGTTCTGCGCCCACTAGGAGGTGT 
CATGCTGACTGCTTTTTTTAAAGCCCTAGAATCCTTGGCTTCGGCGTTTGGGGTAAGCTCCGTTCTCGTTCTCAA 
GCGGGTTTCCGCGAACTCTCGCGGGATTGACGGGCCGTCTCGAGAGCCGGCATCTCCTAGGAGCTAGTCCTGGTC 
CTCGGCTAGGCGGCTTGGGGTCGCGGCGTAACTGGGGAGCCAGCCTGACGCCGGCGGACCCCGCCTGTGATCCTG 
GCAACGATGGATGATGACTTGATGTTGGCACTGCGGCTTCAGGAGGAGTGGAACTTGCAGGAGGCGGAGCGCGAT 
CATGCCCAGGAGTCCCTGTCGCTAGTGGACGCGTCGTGGGAGTTGGTGGACCCCACACCGGACTTGCAGGCACTG 
TTTGTTCAGTTTAACGACCAATTCTTCTGGGGCCAGCTGGAGGCCGTCGAGGTGAAGTGGAGCGTGCGAATGACC 
CTGTGTGCTGGGATATGCAGCTATGAAGGGAAGGGTGGAATGTGTTCCATCCGTCTCAGCGAACCCCTTTTGAAG 
TTGAGGCCAAGAAAGGATCTTGTAGAGACCCTCCTGCATGAAATGATACATGCCTATTTATTTGTCACTAATAAC 
GACAAAGACCGAGAAGGGCATGGTCCAGAATTTTGTAAACATATGCATCGCATCAACAGCCTGACTGGAGCCAAT 
ATAACGGTATACCATACTTTTCACGATGAGGTGGATGAGTATCGGCGACACTGGTGGCGCTGCAATGGGCCGTGC 
CAGCACAGGCCACCGTATTACGGCTATGTCAAACGAGCTACTAACAGGGAACCCTCTGCTCATGACTATTGGTGG 
GCTGAGCACCAGAAAACCTGTGGAGGCACTTACATAAAAATCAAGGAACCAGAGAATTACTCAAAAAAAGGCAAA 
GGAAAGGCAAAACTAGGAAAGGAACCAGTATTGGCCGCAGAGAATAAAGGTACCTTCGTGTATATTCTTCTGATT 
TTTATGTGACCATAGCTATGATGTAAAGACAATACTGTCCTTCAGAGAACTGGTATTAAGATAAACTTAAGGATC 
GTTTCTGGTGTAGAAGTCTTCAAGTGTAGACTTAAGGAAAAAATCCCACTGTCCATGAAATGATGGTAGGAAAAC 
AGACTTTGCTCTGTACAGAAGTAAGTAAAAGTAGGAATAGTTTCCATGGATATTTTTATTTTTATTAACTTTTTT 
CAGTTTCTTTTTATTCAAAGAAACAAAATTCAATCTCTGATAATATTTGAGGTAAAGTTCCTTTCCCTATCTTGA 
CTCACTGAGTTATTAGGAAACAGAAGGCAAAAAGATTGTCAAAATAAAAACAATAATTCAAGTAACAATGCCCGG 
AATATACGTCCTAACTACACCCCTTCCTATCAGCTGGATTCTATCCAAGTGACTCTATTGATGTATGTATGTTCA 
TTCAAAGAATGGGAAAAGGATATGACATATATTTGCCAGTACTTCATCTTCAAGATTTACCCTTTTCCTGTGAAG 
TTCAGAGTTACTGAAGATGCTTCTTCCCTTGGGAAGTTGTTGACCCAAGAACATAGGTTATATTTCCCAAATCTT 
TAATTATTGAGTGAAAGAGCTATAGATGAATTGATATGGAAAGACCGTATCTTCATTTTCGTGAGTAGAAGGAAA 
GATAAGAATGAGGCAGCAGATTTTCCCTCCTGGAATTACACATAAAGGACACTAAGCAATTTTCAAGGTAAATGT 
TGCCTTGTTGTTGGTCTTTGGCATGATAAGATTCTTTATTTAAATATGAGAGAATTTTTTTTTATCCTTTATATT 
CTCTCAATATCAGAACTCCTGAATTCTGAAGATTGCCCTCCTCCCATTAATAGGATTGTATGGATGTAAGATGGA 
ATAAAATACTAGTTCTTCATTTTGAGAAAACTGTACATTAGTTTAATGTTTGTTACTGTATTTCTTTTGAGTTGA 
GGCACTTACATAACAATCTTCTTTGCTTTTTTGGCAGATAAACCCAACAGAGGTGAGGCCCAGCTAGTAATCCCT 
TTTAGTGGGAAAGGATATGTTCTAGGAGAAACAAGCAATTTACCTTCACCTGGGAAACTGATCACTTCACATGCC 
ATTAATAAAACCCAAGATCTTTTAAATCAAAACCATTCAGCAAATGCTGTAAGACCTAATTCTAAAATCAAGGTG 
AAATTTGAACAGAATGGTTCAAGTAAAAATTCTCATCTGGTCTCCCCTGCTGTTAGTAACAGTCACCAAAATGTT 
CTAAGCAACTACTTTCCTAGAGTATCATTTGCCAACCAAAAGGCTTTCAGAGGTGTGAATGGATCTCCAAGGATA 
AGTGTAACAGTTGGCAACATCCCTAAAAACTCAGTCTCTTCTAGTTCTCAGAGAAGGGTTTCATCTTCTAAGATA 
TCCCTAAGAAATTCTTCAAAAGTAACGGAATCAGCATCTGTGATGCCATCCCAGGATGTGAGTGGGTCTGAAGAT 
ACATT CC C AAAT AAACG AC CT AG GCT AG AAG AT AAAAAAAAA 
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FIGURE 78 

MDDDLMLALRLQEEWNLQEAERDHAQESLSLVDASWELVDPTPDLQALFVQFNDQFFWGQLEA 
VEVKWSVRMTLCAGICSYEGKGGMCSIRLSEPLLKLRPRKDLVETLLHEMIHAYLFVTNNDKD 
REGHGPEFCKHMHRINSLTGANITVYHTFHDEVDEYRRHWWRCNGPCQHRPPYYGYVKRATNR 
EPSAHDYWWAEHQKTCGGTYIKIKEPENYSKKGKGKAKLGKEPVLAAENKGTFVYILLIFM 

Important features of the protein: 
Signal peptide: 

amino acids 1-41 

N-glycosylation sites. 

amino acids 148-151, 217-220 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 184-187 

Casein kinase II phosphorylation sites. 

amino acids 30-33, 121-124, 154-157, 187-190, 192-195 

Tyrosine kinase phosphorylation site. 

amino acids 211-218 

N-myristoylation sites . 

amino acids 59-64, 85-90, 146-151 

Neutral zinc metallopeptidases , zinc-binding region signature. 

amino acids 108-117 



WO 01/40466 



PCT/USOO/32678 



79/550 

FIGURE 79 

CGGACGCGTGGGTGGCAACCAGGAGAAGCCAAACTTGGTCCCCCGGCTCGCGGAGTGCCTGCG 
AGCGGTGCTCATGGCGCTCTATGAGGTCTTCTCTCACCCGGTCGAGCGCAGTTACCGCGCGGG 
GCTCTGCTCCAAAGCCGCGCTGTTCCTGCTGCTGGCCGCTGCGCTCACGTACATCCCGCCGCT 
GCTGGTGGCCTTCCGGAGCCACGGGTTTTGGCTGAAGCGGAGCAGCTACGAGGAGCAGCCGAC 
CGTGCGCTTCCAACACCAGGTGCTGCTCGTGGCCCTGCTCGGACCCGAAAGCGACGGGTTCCT 
CGCCTGGAGCACGTTCCCCGCCTTCAACCGGCTGCAAGGGGATCGCCTGCGCGTCCCGCTCGT 
TTCGACTAGAGAAGAAGACAGGAACCAGGATGGGAAGACGGACATGTTACATTTTAAGCTGGA 
GCTTCCCCTGCAGTCCACGGAGCACGTTCTCGGTGTGCAGCTCATCCTGACTTTCTCCTATCG 
ATTACACAGGATGGCGACCCTCGTGATGCAGAGCATGGCGTTTCTCCAGTCCTCCTTTCCTGT 
CCCGGGATCCCAGTTATACGTGAACGGAGACCTGAGGCTGCAGCAGAAGCAGCCGCTGAGCTG 
TGGTGGCCTAGATGCCCGATACAACATATCCGTGATCAACGGGACCAGCCCCTTTGCCTATGA 
CTACGACCTCACCCATATTGTTGCTGCCTACCAGGAGAGGAACGTTACCACCGTCCTGAATGA 
TCCCAACCCCATCTGGCTGGTGGGCAGGGCCGCAGATGCTCCATTTGTGATTAATGCTATCAT 
CCGATACCCTGTGGAAGTCATTTCTTATCAGCCAGGATTCTGGGAGATGGTAAAGTTCGCCTG 
GGTACAGTATGTCAGCATCCTGCTTATCTTCCTCTGGGTGTTTGT^AAGAATCAAGATCTTCGT 
GTTTCAGAATCAGGTGGTGACCACCATTCCTGTGACAGTGACGCCCCGGGGAGACTTGTGTAA 
GGAGCACTTATCCTAGAAAGGCCATTTCTGAAGACTCAGCAGGACCGTGGCTGCCTCATTGTC 
ATCTTCTGGGAACATCTTAGGACCTTTTGAAAGAGCCCAGCGGACACCTGCGGGCTTGTGTGC 
TTTTCCCTCAGAGACAACGGTTCTTTCCGGTTTTGCTCTACACAGTTCCGTATCTTCAGAGCT 
CCTGCAGAATTGTCAGGGACTAGTTTGTGGAAAGGTCTGAGAGTTCCTGGAGGCTATAATTAG 
CTTTTTGGGTTTTCCTTCTTTGCCTTAGCGTTGAATTTCAGGAGAAAATTGCAGTCAGTTCAG 
ACATCTTGGAAAGAGTCCCATCTCTGGTCAAGCAGAGACTTTTCCTCTGTTGAACTGAGGAAC 
ACACTGTGCATTTCTTCCTTCTGTTGTGAGCCACTCTTACTCTTTTCAGGGCTCTCTTGTGAC 
AAACATGCCAATCACTAGCACTTTGCACCCCTGGGCTTCTCCATTTCCCATTCACAGCTTTGA 
TTTCCAGAGCTGAGGCCTTTAACTGGAGACCTGGAGGGGCAGGGCCC7VAGGGCAAGGGCCGCA 
TTAGCACAGGCAATCAGGGAGGGCCGCTGAAGGACACTTGGACCGTCCACCTGCCCCAGCCCA 
ACAGTCAGTCATCTGTCATCAGCTCAGCTGAGCAGCCCTGGATCTTTGCCGTACTGTGACTGG 
GCTCTTTGCCCTATTTTTCCCTCTGTCTGTGCCCCTGGATGGCAGGCTGAAGTCAGAGGGGCT 
GTTTCATTCTCAGCCCCCTCAGCAGCACTGGGGGAAGAAAGCATTGTCACAACAGGTTCTTTC 
TGGCCCTCACCCAACAGCCTGGGCACTTGGCCCTCCTCCTCCTTGACAGCCCTCCCCCTTCCT 
GCAAAGGACAGGGGCGACAGGGGTTGGTGTTGGGATTGGCTCCCGCTGCCTGACAACCACAAG 
TTTATTTGGAAGGCTAGCGGGAAGCCCAGCGGCTGGCGTTTCCCTTGACTAAGGAACAGGGTG 
CCCATCAGAGTGGGGCGGGCAGCTTTGGGAAGGACACAAGAAGCAGTAAGAGTGTAAAGAGGA 
TGCTGGCCTGGGCAGGCCAGTCCAGCCTGGCCACTAGCAGAATACCAAGCAGTCCAGTGGATT 
ACCCTCGTGGCTAAGCAAGTGTCTGCAGGAGCAGAGATGGCTGGAAGGGGCCTCTGCACACGG 
AAGATGGCTTGTTCAGCCCATTCACCTCCTGAGGATGTGGGCAGTCTCCTCCAAGAACACATG 
GAGCTGCTTCCTGATCCCAAGCAGGTCATTGCCACTGGAAGGACATGGCCCCGGTGATCCATG 
CTTCATGCCCACCCAGAMCACACCCCTCAGTGTGTGCCTCAGTTTACTTTGGAGATCAGTTG 
TCGTTTTTAGTGCTCCTTTAGGCTTACTAAMCAGTTTTGGAAACAAAGCTATTTTGAAGTAT 
TCAAGCAGAGGAATTCCCTAACACTGACCCCCTTGTCTTTTTTTAATATTCAGGCTGTTTTAT 
ATGCCTAAATTTTTTTCTTAAGATCTAAACGAAAAATAGTTTCTTGTTTAAATTCACATAAGG 
CAATGAGATATGGAAAGATGACAAGATACGTATAAACATTGGTTTGCATCTTATTAAATTATT 
CTAATGCAAATCTTGTATAAAGAACCCATGATGTTTTGTAACTTTCTAATTAAAATGTTCAAA 

AT GAG 
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FIGURE 80 

MALYEVFSHPVERSYRAGLCSKAALFLLLAAALTYIPPLLVAFRSHGFWLKRSSYEEQPTVRF 
QHQVLLVALLGPESDGFLAWSTFPAFNRLQGDRLRVPLVSTREEDRNQDGKTDMLHFKLELPL 
QSTEHVLGVQLILTFSYRLHRMATLVMQSMAFLQSSFPVPGSQLYVNGDLRLQQKQPLSCGGL 
DARYNISVINGTSPFAYDYDLTHIVAAYQERNVTTVLNDPNPIWLVGRAADAPFVINAIIRYP 
VEVISYQPGFWEMVKFAWVQYVSILLIFLWVFERIKIFVFQNQWTTIPVTVTPRGDLCKEHLS 

Important features of the protein: 
Signal peptide: 

amino acids 1-34 

Transmembrane domain: 

amino acids 268-284 

N-glycosylation sites . 

amino acids 194-198, 199-203, 221-225 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 51-55 

Tyrosine kinase phosphorylation site. 

amino acids 250-259 

N-myristoylation site. 

amino acids 187-193 

Cell attachment sequence. 

amino acids 307-310 



WO 01/40466 



PCT/US00/32678 



81/550 



FIGURE 81 

GCCGGGAGCTTCCCTGATCGTGCCGCCGCCTCCGAGCCGGGGAGGAGCTGCCAGGGGCCAGCTGGGCAGGAGCCT 
GGGTCCGCTGCTGCTGCTCCTGGCGTTGGGACACACGTGGACCTACAGAGAGGAGCCGGAGGACGGCGACAGAGA 
AATCTGCTCAGAGAGCAAAATCGCGACGACTAAATACCCGTGTCTGAAGTCTTCAGGCGAGCTCACCACATGCTA 
CAGGAAAAAGTGCTGCAAAGGATATAAATTTGTTCTTGGACAATGCATCCCAGAAGATTACGACGTTTGTGCCGA 
GGCTCCCTGTGAACAGCAGTGCACGGACAACTTTGGCCGAGTGCTGTGTACTTGTTATCCGGGATACCGATATGA 
CCGGGAGAGACACCGGAAGCGGGAGAAGCCATACTGTCTGGATATTGATGAGTGTGCCAGCAGCAATGGGACGCT 
GTGTGCCCACATCTGCATCAATACCTTGGGCAGCTACCGCTGCGAGTGCCGGGAAGGCTACATCCGGGAAGATGA 
TGGGAAGACATGTACCAGGGGAGACAAATATCCCAATGACACTGGCCATGAGAAGTCTGAGAACATGGTGAAAGC 
CGGAACTTGCTGTGCCACATGCAAGGAGTTCTACCAGATGAAGCAGACCGTGCTGCAGCTGAAGCAAAAGATTGC 
TCTGCTCCCCAACAATGCAGCTGACCTGGGCAAGTATATCACTGGTGACAAGGTGCTGGCCTCAAACACCTACCT 
TCCAGGACCTCCTGGCCTGCCTGGGGGCCAGGGCCCTCCCGGCTCACCAGGACCAAAGGGAAGCCCAGGCTTCCC 
CGGTATGCCAGGCCCTCCTGGGCAGCCCGGCCCACGGGGCTCAATGGGACCCATGGGACCATCTCCTGATCTGTC 
CCACATTAAGCAAGGCCGGAGGGGCCCTGTGGGTCCACCAGGGGCACCAGGAAGAGATGGTTCTAAGGGGGAGAG 
AGGAGCGCCTGGGCCCAGAGGGTCTCCAGGACCCCCTGGTTCTTTCGACTTCCTGCTACTTATGCTGGCTGACAT 
CCGCAATGACATCACTGAGCTGCAGGAAAAGGTGTTCGGGCACCGGACTCACTCTTCAGCAGAGGAGTTCCCTTT 
ACCTCAGGAATTTCCCAGCTACCCAGAAGCCATGGACCTGGGCTCTGGAGATGACCATCCAAGAAGAACTGAGAC 

aagagacttgagagcccccagagacttctacccatagcacatcccaacacCgtcacgccaaaggaagagaaagat 

CAACTCACCTGCAGTTAAACCATCTAAAGAGAAGAAAGACCACTGGAGACCTAGAAAACATACATTTTTCTCTTC 
TCTTCTCCTGACGTCTCTCCACTCCTCTTCTTCCAAATACGATGCTATTTTCAGAGTCCCCTCCTAGGCCTGCAG 
ACATGAGGGAGTGAATGATTGATTTACCTGCTTCTCACTAAGAGTCCATTGGGGTGGTTTGCATTGTAACTTTTC 
TTTTACATCCTATTTTTCCAGGAACTTTGGATTTAAGTACTCTCACAGTGTCTTAAATCATAAATTCTTGAAGTT 
AAATTTGGCAGAGTATCAAAAGGGGGAAAATGACAAAGTGAGCTCTAAGAAAATGTGAGGCTACTTCTAAGATGT 
GTGTTCACAATAGACCATAACTCCTCTAGTATCAAAATTGGGGCTCTTCAGTTAAAAAGGGGTGGGGAGGACAAA 
CGTGTCGATGTGCTTTGGTGGAGAATTTTTTCCTTGTGCTTCTAGTAGACTTTAAATATTGTATCCCTTTGTCAA 
ACCTTGTTTCCCAAATTCAATTAAAGAGAGGAGAGAATTGAATGGCGTTTAGAGAAGATAGAAAAGAATCACAGT 
CATATATTTACTGTTATATAGATTGCCACATTCTAAAATTCAAATACGGTGCTTAAGGTTTCATGCCATGCTTAT 
CTGTAAGTATCCTATTTAGGGAAGAAGATTAAACTCTCTTTTCAAAAAAACAAAGTGAAATGCCTGGATTCACAT 
TAAAACAATGGGCTCTCGTTTGCTATAATATTTTAAAGCTGTTTAATCAACAGTGGAGTCTGCTCTATAAATATA 
GATTATTTGTTCAATAAACTGGCTGAGCTTAGAGAGAGGTGCAGAATTCCTGGTTCTGAGCAGGTGCCCAGAAGG 
TACCATTAGGTGCCATGATCCAGGCTGAACCAATATACAGTGGGGCTGAAGTCTGCAAGGAGGTTGCTGGCTTGG 
GCTGACCTCACTAATGCCATCAGCAGCGGTAGGTAAATTTTTTCTCCTTGGGTATTACAAGTTTTTGTCTGGAGC 
CAACCAAGCTTGCCACCAACATATTGAGAGTAATACACTATTGAAAGTTATCTTGGATGGGGAGAAAAAAAAATA 
GTGGTTTTCCTTGTTTGCAAAAACTTCCTTCCTATTCTCATTTTTTCTTAATTTTCTTTAATTTAGTCCAAGTTC 
CAGTTCTTTTAGGCCTTCTCTTTGATTTATTTTCCCCTGCATGTGAGAAGCAGTTCAGAAAAAGGTCTATATCTC 
CACCTCCTAGTGAGTTAGAGTGTTTTCTCAGAGCACCTCTGGGTGGCAAAGGGAAGCATGTTCCTGCCAAGGTTT 
GCTGTGGATTCAGAAGCACCAGGAGCAAGAGACCAGAAGGATGATCTGCTCCTTTGTAACGTTGTTGAGGGCCCT 
CTTGTTTCCAATGAGCAGCTTATAGGTTACTCACAGTCCACTTTCTCACTGGACACACAAAGTGGCTCTTTATCT 
ACCTTTGCGGGAGATTTTCACTCTCCTGCAAATGATCGTTCTCACACTCATATTAGCTCATGTTGGAATTTCCCA 
TCCTGCCATGTCCTTTCCCATTTCTTTTTGGCTTTTTTGCCTCCACCTTTTAGCCCACATCATTTAACTCCACTA 
CTGTGAAAGCTTGCTTAAAGAAAATCCCTCTTGGCCGGGTGTGGTAGCCCACGCCTCTAATCCCAGCACTTTGGG 
AGGCTGAGGCGGGGAGATCACAAGGTCAGGAGATCGAGACCAGCCTGACCAACATGGTGAAACCCTGTCTCTACT 
AAAAATACAAAAATTAGCTGGGCGTGTTGGCACACACCTGTAATCCCAGCTACTCAGGAGGCTGAGGCAGGAGAA 
TTACTTTAACCTGCGGGGGGAGCCTAGATTGCGCTACTGCACTCCAGCCTAGGCAACAGAGGGAGACTCTGTCTC 
ATTAAAAA 
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FIGURE 82 

MVPPPPSRGGAARGQLGRSLGPLLLLLALGHTWTYREEPEDGDREICSESKIATTKYPCLKSS 
GELTTCYRKKCCKGYKFVLGQCIPEDYDVCAEAPCEQQCTDN FGRVLCTCYPGYRY DRERHRK 
REKPYCLDIDECASSNGTLCAHICINTLGSYRCECREGYIREDDGKTCTRGDKYPNDTGHEKS 
ENMVKAGTCCATCKEFYQMKQTVLQLKQKIALLPNNAADLGKYITGDKVLASNTYLPGPPGLP 
GGQGPPGSPGPKGSPGFPGMPGPPGQPGPRGSMGPMGPSPDLSHIKQGRRGPVGPPGAPGRDG 
SKGERGAPGPRGSPGPPGSFDFLLLMLADIRNDITELQEKVFGHRTHSSAEEFPLPQEFPSYP 
EAMDLGSGDDHPRRTETRDLRAPRDFYP 

Important features of the protein: 
Signal peptide: 

amino acids 1-34 
N-glycosylation sites . 
amino acids 142-148, 182-188 
Tyrosine kinase phosphorylation site, 
amino acids 125-132 
N-myristoylation sites . 

amino acids 10-16, 143-149, 155-161, 196-202, 250-256 
Amidation site. 

amino acids 299-303 

Aspartic acid and asparagine hydroxylation site. 

amino acids 150-162 
Cell attachment sequence, 
amino acids 176-179 
Clq domain proteins . 

amino acids 247-280 

Calcium-binding EGF-like domain proteins pattern proteins. 

amino acids 144-165 
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FIGURE 83 

ATCTGAGTGAGCTAACTGACACAATGAAACTGTCAGGCATGTTTCTGCTCCTCTCTCTGGCTC 
TTTTCTGCTTTTTAACAGGTGTCTTCAGTCAGGGAGGACAGGTTGACTGTGGTGAGTTCCAGG 
ACCCCAAGGTCTACTGCACTCGGGAATCTAACCCACACTGTGGCTCTGATGGCCAGACATATG 
GCAATT^AATGTGCCTTCTGTAAGGCCATAGTGAAAAGTGGTGGAAAGATTAGCCTAAAGCATC 
CTGGAAAATGCTGAGTTAAAGCCAATGTTTCTTGGTGACTTGCCAGCTTTTGCAGCCTTCTTT 
TCTCACTTCTGCTTATACTTTTGCTGGTGGATTCCTTTAATTCATAAAGACATACCTACTCTG 
CCTGGGTCTTGAGGAGTTCAATGTATGTCTATTTCTCTTGATTCACTTGTCAATAAAGTACATTC 
TGCAAAAGCAAAAA 
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FIGURE 84 

MKLSGMFLLLSLALFCFLTGVFSQGGQVDCGEFQDPKVYCTRESNPHCGSDGQTYGNKCAFCK 
AIVKSGGKISLKHPGKC 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

N-myristoylation sites . 

amino acids 26-32, 52-58, 56-62, 69-75 

Kazal serine protease inhibitors family signature. 

amino acids 40-63 
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FIGURE 85 

GGAGCAGACACACAGACCCGGGCCGGAGGCCCCTCTTCTAGCGCTGCGGGAACCGGACAGTTC 
CCCAACTGGGGACTCTGGAACCACAGCTCCTAAATCATCAAATTCTCAAGCTTTTTTTTTCCC 
TCTCTTCGTCCCAGCCATCCCAGTCTTCTTCTTCTTTTTTTTTTTTTTAACTTATTGTTTTTT 
TCGCTCCTGTCATTATGT^AAGTGGTCACGCCATTCAATATTAAGACTTGGAGGGAATTGGGGA 
AAGAAAAGAAAGAATCTAAAAGAAGAGAAGCGACCGGTGCTTTTAAGGGTGTCTAATTTTCAA 
AAGAGACGTCTGGGAGTATTTTGCTCTGGGCGTTTGGAGCAACTTCGCGGACAGCGGAGCTCG 
CCCAGCATGGATGTTCCAGGTTCACAGGCGCCTTTCTTCTGAGAACGACCCTGGCCTTGAACG 
TCAGAGCCGGGGACGAAGGCCCCCGGAGGCTGCTGCGAGCTCCGCGCGTTCCTTCGCGCCCTT 
CCGCGCCGCTCGCGCCGGCGCCGGCCTCCACCCCCGCGCGCCGCCTCCCACCAGTCCCGATGC 
AGGCGCCCGGCCGGGGGCCACTCGGGCTGCGGCTGATGATGCCCGGGCGCCGGGGGGCGCTGC 
GCGAGCCTGGCGGCTGCGGATCCTGCCTGGGGGTGGCGCTGGCCCTGCTGTTGCTGCTACTGC 
CCGCCTGCTGCCCCGTGCGGGCGCAGAACGACACGGAGCCCATCGTGCTGGAGGGCAAGTGCC 
TGGTGGTGTGCGACTCCAGCCCGTCGGCGGACGGCGCCGTCACCTCCTCCCTAGGCATCTCCG 
TGCGCTCCGGCAGCGCCAAGGTGGCCTTCTCCGCCACGCGGAGCACCAACCACGAGCCGTCCG 
AGATGAGCAACCGCACCATGACCATCTATTTCGACCAGGTATTAGTAAATATTGGCAACCACT 
TTGATCTTGCTTCCAGTATATTTGTAGCACCGAGAAAAGGGATTTATAGCTTCAGCTTCCACG 
TGGTCAAAGTGTATAACAGACAAACCATCCAGGTCAGTTTAATGCAGAATGGCTACCCAGTGA 
TCTCGGCCTTTGCAGGAGACCAGGATGTCACCAGAGAAGCTGCTAGCAATGGCGTGCTGCTGC 
TCATGGAAAGGGAAGACAAAGTGCATCTCAAACTTGAGAGAGGCAACCTCATGGGGGGCTGGA 
AATACTCCACATTCTCGGGCTTCTTGGTGTTTCCTCTATAAACACAGAGCCCCCTAGATGGTG 
GGGGAATGGCAAACTGGACCCAGGACTCCGCCCTTTAAAACACCCTGAACTTACTGGAATTGG 
ACACCTTGTTTCCAACCTCCGTCAGACTGTTGCAGTAGAAGMTGATTTCCTTTGAAACCTCC 
AGTACTTTTGTTTTTGTTTTTTGGAATACTGACAATTCCTCGGGAACCTGGCCTCTAATTAGT 
TTTAGATGACAAGGTCTTAAGGAGAAATGAAATTATCGATTTGAGCAATTTGTACCTGTGATT 
GTAAAGTCAATATCGGATTTTATTGTTGGGACCATGGACCTCTTTTGTTTGTATGTTGTATTG 
TCGTCCCAACGGAAGGAGAGCTCCTGACTCCAGGATGGGCTGCAGGTTGCAGTCAGGGCTTGA 
AGTAGGAGCCCAGCAAAG71ACCACCTGCTGGACAGTCCTTGACATGTGTTCTGTGTGTGTCTG 
TATAGCCTTAAGAAAAAGAATGGCTTCACTTTCATTCTGTATTCTTCCCCCCACCATGTGGCT 
GGGAGGACTTGGGAGGGGGATGGGGACATTGGGAACCTGTCAAGAAGTGCTTTATCCAGAGAA 
GCAAATTTTGCACGATTGGACTGCAATTTTTGTTTTGTATTGTTTGTGTTTTTTCTTGAAAAG 
CTTTACTTTTCTTTCCACACTCAGCTCTCCCTCCTCAACCCCACTTTTATTTTTCTTGCTGGG 
GTTGAGGAGAGAAAATATAGAATTCCTGGATAAGACCAAACAAAACAAAACATTAAAATACCT 
GTATGTTTTGTTTTAGACGAGACCAAACTAAACAAAAAGTATCTGTTTATCAAAGTAAAAGTA 
ACACAATGGACAATTCTGCTTATTCTCTCAAAGAGATTCTAAGATGCACCTTTAGAACTATTA 
ATAGCAACCTGCATTTTTTTTTAATTTATACTTCAGAATCCTTTAAGTVACCTGGTGTTCCTGA 
GTGGTCCTGAATCATATMGTTGGTAATGGAAGCTGTAATGACCAAGTCCCCTAAACATACTA 
TGTCTTTGCCACGTGTGCTGTGACTTCTCTGTGGGTGATTTAATTTATTTGGATCCACCTCTG 
AGTGAGCGCACAGTGATCAGGTGCTTCAAAGCCAACAGACCAGCTCCTCTTCCTCCGGATCCT 
CTTTTGATCTGCCCAGGAAAGGGATGCATTGACACTCTCCTGCATGCACCTGGCGAGAAGCCA 
CCTGAAAGTCACTGTGGTTAAAGATATTGGTGGAGGTACCCCAGGAGCACTGTTACAAATCCT 
TCTTGTTTTGGCATCTCGTACAACATTATTAAGACACAGCTGAGAGTTGATGGGTGTGTAATG 
CATATGCCAAGGAAATGTCACTAATCCCAAAGCAATCAAAAAGGAGACCTCAAACCAGATGTT 
AATTTGTTCTTTGTGTAACAATGTMCCAAAATATTGATGATAAAAGTCATAATTTAAGATTC 
AGAATAAATGGGTTTGATGTCTGGCAAAAAAAAAAAAAAAA 
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FIGURE 86 

MQAPGRGPLGLRLMMPGRRGALREPGGCGSCLGVALALLLLLLPACCPVRAQNDTEPIVLEGK 
CLWCDSSPSADGAVTSSLGISVRSGSAKVAFSATRSTNHEPSEMSNRTMTIYFDQVLVNIGN 
HFDLASSIFVAPRKGIYSFSFHVVKVYNRQTIQVSLMQNGYPVISAFAGDQDVTREAASNGVL 
LLMEREDKVHLKLERGNLMGGWKYSTFSGFLVFPL 

Important features of the protein: 
Signal peptide: 

amino acids 1-48 

N-glycosylation sites . 

amino acids 53-57, 110-114 

N-myristoylation sites . 

amino acids 26-32, 27-33, 29-35, 33-39, 76-82, 205-211 

Amidation site. 

amino acids 16-20 

Clq domain signature. 

amino acids 117-148 



Clq domain proteins . 

amino acids 115-149 
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FIGURE 87 

AGGGCCCGCGGGTGGAGAGAGCGACGCCCGAGGGGATGGCGGCAGCGTCCCGGAGCGCCTCTG 
GCTGGGCGCTACTGCTGCTGGTGGCACTTTGGCAGCAGCGCGCGGCCGGCTCCGGCGTCTTCC 
AGCTGCAGCTGCAGGAGTTCATCAACGAGCGCGGCGTACTGGCCAGTGGGCGGCCTTGCGAGC 
CCGGCTGCCGGACTTTCTTCCGCGTCTGCCTTAAGCACTTCCAGGCGGTCGTCTCGCCCGGAC 
CCTGCACCTTCGGGACCGTCTCCACGCCGGTATTGGGCACCAACTCCTTCGCTGTCCGGGACG 
ACAGTAGCGGCGGGGGGCGCAACCCTCTCCAACTGCCCTTCAATTTCACCTGGCCGGGTACCT 
TCTCGCTCATCATCGAAGCTTGGCACGCGCCAGGAGACGACCTGCGGCCAGAGGCCTTGCCAC 
CAGATGCACTCATCAGCAAGATCGCCATCCAGGGCTCCCTAGCTGTGGGTCAGAACTGGTTAT 
TGGATGAGCAAACCAGCACCCTCACAAGGCTGCGCTACTCTTACCGGGTCATCTGCAGTGACA 
ACTACTATGGAGACAACTGCTCCCGCCTGTGCAAGAAGCGCAATGACCACTTCGGCCACTATG 
TGTGCCAGCCAGATGGCAACTTGTCCTGCCTGCCCGGTTGGACTGGGGAATATTGCCAACAGC 
CTATCTGTCTTTCGGGCTGTCATGAACAGAATGGCTACTGCAGCAAGCCAGCAGAGTGCCTCT 
GCCGCCCAGGCTGGCAGGGCCGGCTGTGTAACGAATGCATCCCCCACAATGGCTGTCGCCACG 
GCACCTGCAGCACTCCCTGGCAATGTACTTGTGATGAGGGCTGGGGAGGCCTGTTTTGTGACC 
AAGATCTCAACTACTGCACCCACCACTCCCCATGCAAGAATGGGGCAACGTGCTCCAACAGTG 
GGCAGCGAAGCTACACCTGCACCTGTCGCCCAGGCTACACTGGTGTGGACTGTGAGCTGGAGC 
TCAGCGAGTGTGACAGCAACCCCTGTCGCAATGGAGGCAGCTGTAAGGACCAGGAGGATGGCT 
ACCACTGCCTGTGTCCTCCGGGCTACTATGGCCTGCACTGTGAACACAGCACCTTGAGCTGCG 
CCGACTCCCCCTGCTTCAATGGGGGCTCCTGCCGGGAGCGCAACCAGGGGGCCAACTATGCTT 
GTGAATGTCCCCCCAACTTCACCGGCTCCAACTGCGAGAAGAAAGTGGACAGGTGCACCAGCA 
ACCCCTGTGCCAACGGGGGACAGTGCCTGAACCGAGGTCCAAGCCGCATGTGCCGCTGCCGTC 
CTGGATTCACGGGCACCTACTGTGAACTCCACGTCAGCGACTGTGCCCGTAACCCTTGCGCCC 
ACGGTGGCACTTGCCATGACCTGGAGAATGGGCTCATGTGCACCTGCCCTGCCGGCTTCTCTG 
GCCGACGCTGTGAGGTGCGGACATCCATCGATGCCTGTGCCTCGAGTCCCTGCTTCAACAGGG 
CCACCTGCTACACCGACCTCTCCACAGACACCTTTGTGTGCAACTGCCCTTATGGCTTTGTGG 
GCAGCCGCTGCGAGTTCCCCGTGGGCTTGCCGCCCAGCTTCCCCTGGGTGGCCGTCTCGCTGG 
GTGTGGGGCTGGCAGTGCTGCTGGTACTGCTGGGCATGGTGGCAGTGGCTGTGCGGCAGCTGC 
GGCTTCGACGGCCGGACGACGGCAGCAGGGAAGCCATGAACAACTTGTCGGACTTCCAGAAGG 
ACAACCTGATTCCTGCCGCCCAGCTTAAAAACACAAACCAGAAGAAGGAGCTGGAAGTGGACT 
GTGGCCTGGACAAGTCCAACTGTGGCAAACAGCAAAACCACACATTGGACTATAATCTGGCCC 
CAGGGCCCCTGGGGCGGGGGACCATGCCAGGAAAGTTTCCCCACAGTGACAAGAGCTTAGGAG 
AGAAGGCGCCACTGCGGTTACACAGTGAAAAGCCAGAGTGTCGGATATCAGCGATATGCTCCC 
CCAGGGACTCCATGTACCAGTCTGTGTGTTTGATATCAGAGGAGAGGAATGAATGTGTCATTG 
CCACGGAGGTATAAGGCAGGAGCCTACCTGGACATCCCTGCTCAGCCCCGCGGCTGGACCTTC 
CTTCTGCATTGTTTACA 
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FIGURE 88 

MAAASRSASGWALLLLVALWQQRAAGSGVFQLQLQEFINERGVLASGRPCEPGCRTFFRVCLK 
HFQAVVSPGPCTFGTVSTPVLGTNSFAVRDDSSGGGRNPLQLPFNFTWPGTFSLIIEAWHAPG 
DDLRPEALPPDALISKIAIQGSLAVGQNWLLDEQTSTLTRLRYSYRVICSDNYYGDNCSRLCK 
KRNDHFGHYVCQPDGNLSCLPGWTGEYCQQPICLSGCHEQNGYCSKPAECLCRPGWQGRLCNE 
CIPHNGCRHGTCSTPWQCTCDEGWGGLFCDQDLNYCTHHSPCKNGATCSNSGQRSYTCTCRPG 
YTGVDCELELSECDSNPCRNGGSCKDQEDGYHCLCPPGYYGLHCEHSTLSCADSPCFNGGSCR 
ERNQGANYACECPPN FTGSNCEKKVDRCTSNPCANGGQCLNRGPSRMCRCRPGFTGTYCELHV 
SDCARNPCAHGGTCHDLENGLMCTCPAGFSGRRCEVRTSIDACASSPCFNRATCYTDLSTDTF 
VCNCPYGFVGSRCEFPVGLPPSFPWVAVSLGVGLAVLLVLLGMVAVAVRQLRLRRPDDGSREA 
MNNLSDFQKDNLIPAAQLKNTNQKKELEVDCGLDKSNCGKQQNHTLDYNLAPGPLGRGTMPGK 
FPHSDKSLGEKAPLRLHSEKPECRISAICSPRDSMYQSVCLISEERNECVIATEV 

Important features of the protein: 
Signal peptide: 

amino acids 1-26 
Transmembrane domain: 
amino acids 530-552 
N-glycosylation sites . 

amino acids 108-112, 183-187, 205-209, 393-397, 570-574, 610-614 
Glycosaminoglycan attachment site . 

amino acids 96-100 

Tyrosine kinase phosphorylation site, 
amino acids 340-347 
N-myristoylation sites . 

amino acids 42-48, 204-210, 258-264, 277-283, 297-303, 383-389, 
415-421, 461-467, 522-528, 535-541, 563-569, 599-605, 625-631 
Amidation site, 
amino acids 471-475 

Aspartic acid and asparagine hydroxylation site. 

amino acids 339-351 

EGF-like domain cysteine pattern signature. 

amino acids 173-185, 206-218, 239-251, 270-282, 310-322, 348-360, 
388-400, 426-438, 464-476, 506-518 
Calcium-binding EGF-like: 

amino acids 224-245, 255-276, 295-316, 333-354, 373-394, 411-432, 
449-470 



WO 01/40466 



PCT/USOO/32678 



89/550 ^ 

FIGURE 89 

GTCTCCGCGTCACAGGAACTTCAGCACCCACAGGGCGGACAGCGCTCCCCTCTACCTGGAGAC 
TTGACTCCCGCGCGCCCCAACCCTGCTTATCCCTTGACCGTCGAGTGTCAGAGATCCTGCAGC 
•CGCCCAGTCCCGGCCCCTCTCCCGCCCCACACCCACCCTCCTGGCTCTTCCTGTTTTTACTCC 
TCCTTTTCATTCATAACAAAAGCTACAGCTCCAGGAGCCCAGCGCCGGGCTGTGACCCAAGCC 
GAGCGTGGAAGAATGGGGTTCCTCGGGACCGGCACTTGGATTCTGGTGTTAGTGCTCCCGATT 
CAAGCTTTCCCCAAACCTGGAGGAAGCCAAGACAAATCTCTACATAATAGAGAATTAAGTGCA 
GAAAGACCTTTGAATGAACAGATTGCTGAAGCAGAAGAAGACAAGATTAAAAAAACATATCCT 
CCAGAAAACAAGCCAGGTCAGAGCAACTATTCTTTTGTTGATAACTTGAACCTGCTAAAGGCA 
ATAACAGAAAAGGAAAAAATTGAGAAAGAAAGACAATCTATAAGAAGCTCCCCACTTGATAAT 
AAGTTGAATGTGGAAGATGTTGATTCAACCAAGAATCGAAAACTGATCGATGATTATGACTCT 
ACTAAGAGTGGATTGGATCATAAATTTCAAGATGATCCAGATGGTCTTCATCAACTAGACGGG 
ACTCCTTTAACCGCTGAAGACATTGTCCAT7VAAATCGCTGCCAGGATTTATGAAGAAAATGAC 
AGAGCCGTGTTTGACAAGATTGTTTCTAAACTACTTAATCTCGGCCTTATCACAGAAAGCCAA 
GCACATACACTGGAAGATGAAGTAGCAGAGGTTTTACAAAAATTAATCTCAAAGGAAGCCAAC 
AATTATGAGGAGGATCCCAATAAGCCCACAAGCTGGACTGAGAATCAGGCTGGAA7VAATACCA 
GAGAAAGTGACTCCAATGGCAGCAATTCAAGATGGTCTTGCTAAGGGAGAAAACGATGAAACA 
GTATCTAACACATTAACCTTGACAAATGGCTTGGAAAGGAGAACTAAAACCTACAGTGAAGAC 
AACTTTGAGGAACTCCAATATTTCCCAAATTTCTATGCGCTACTGAAAAGTATTGATTCAGAA 
AAAGAAGCAAAAGAGAAAGAAACACTGATTACTATCATGAAAACACTGATTGACTTTGTGAAG 
ATGATGGTGAAATATGGAACAATATCTCCAGAAGAAGGTGTTTCCTACCTTGAAAACTTGGAT 
GAAATGATTGCTCTTCAGACCAAAAACAAGCTAGAAAAAAATGCTACTGACAATATAAGCAAG 
CTTTTCCCAGCACCATCAGAGAAGAGTCATGAAGAAACAGACAGTACCAAGGAAGAAGCAGCT 
AAGATGGAAAAGGAATATGGAAGCTTGAAGGATTCCACAAAAGATGATAACTCCAACCCAGGA 
GGAAAGACAGATGAACCCAAAGGAAAAACAGAAGCCTATTTGGAAGCCATCAGAAAAAATATT 
GAATGGTTGAAGAAACATGACAAAAAGGGAAATAAAGAAGATTATGACCTTTCAAAGATGAGA 
GACTTCATCAATAAACAAGCTGATGCTTATGTGGAGAAAGGCATCCTTGACAAGGAAGAAGCC 
GAGGCCATCAAGCGCATTTATAGCAGCCTGTAAAAATGGCAAAAGATCCAGGAGTCTTTCAAC 
TGTTTCAGAAAACATAATATAGCTTAAAACACTTCTAATTCTGTGATTAAAATTTTTTGACCC 
AAGGGTTATTAGAAAGTGCTGAATTTACAGTAGTTAACCTTTTACAAGTGGTTAAAACATAGC 
TTTCTTCCCGTAAAAACTATCTGAAAGTAAAGTTGTATGTAAGCTGAAAAAAAAAAAAAAAAA 
AAA 
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FIGURE 90 

MGFLGTGTWILVLVLPIQAFPKPGGSQDKSLHNRELSAERPLNEQIAEAEEDKIKKTYPPENK 
PGQSNYSFVDNLNLLKAITEKEKIEKERQSIRSSPLDNKLNVEDVDSTKNRKLIDDYDSTKSG 
LDHKFQDDPDGLHQLDGTPLTAEDIVHKIAARIYEENDRAVFDKIVSKLLNLGLITESQAHTL 
EDEVAEVLQKLISKEANNYEEDPNKPTSWTENQAGKIPEKVTPMAAIQDGLAKGENDETVSNT 
LTLTNGLERRTKTYSEDNFEELQYFPN FYALLKSIDSEKEAKEKETLITIMKTLIDFVKMMVK 
YGT IS PEEGVS YLENLDEMI ALQTKNKLEKNATDN I SKLFPAPSEKSHEETDSTKEEAAKMEK 
EYGSLKDSTKDDNSNPGGKTDEPKGKTEAYLEAIRKNIEWLKKHDKKGNKEDYDLSKMRDFIN 
KQADAYVEKGILDKEEAEAIKRIYSSL 

Important features: 
N-glycosylation sites: 

amino acids 68-71, 346-349, 350-353 

Casein kinase II phosphorylation site: 

amino acids 70-73, 82-85, 97-100, 125-128, 147-150, 188-191, 217- 

220, 265-268, 289-292, 305-308, 320-323, 326-329, 362-365, 368- 
341, 369-372, 382-385, 386-389, 387-390 

N-myristoylation sites : 

amino acids 143-148, 239-244 
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FIGURE 91 

TGCATCAGTGCCCAGGCAAGCCCAGGAGTTGACATTTCTCTGCCCAGCCATGGGCCTCACCCT 
GCTCTTGCTGCTGCTCCTGGGACTAGAAGGTCAGGGCATAGTTGGCAGCCTCCCTGAGGTGCT 
GCAGGCACCCGTGGGAAGCTCCATTCTGGTGCAGTGCCACTACAGGCTCCAGGATGTCAAAGC 
TCAGAAGGTGTGGTGCCGGTTCTTGCCGGAGGGGTGCCAGCCCCTGGTGTCCTCAGCTGTGGA 
TCGCAGAGCTCCAGCGGGCAGGCGTACGTTTCTCACAGACCTGGGTGGGGGCCTGCTGCAGGT 
GGAAATGGTTACCCTGCAGGAAGAGGATGCTGGCGAGTATGGCTGCATGGTGGATGGGGCCAG 
GGGGCCCCAGATTTTGCACAGAGTCTCTCTGAACATACTGCCCCCAGAGGAAGAAGAAGAGAC 
CCAT7VAGATTGGCAGTCTGGCTGAGAACGCATTCTCAGACCCTGCAGGCAGTGCCAACCCTTT 
GGAACCCAGCCAGGATGAGAAGAGCATCCCCTTGATCTGGGGTGCTGTGCTCCTGGTAGGTCT 
GCTGGTGGCAGCGGTGGTGCTGTTTGCTGTGATGGCCAAGAGGAAACAAGAATCCCTCCTCAG 
TGGTCCACCACGTCAGTGACTCTGGACCGGCTGCTGAATTGCCTTTGGATGTACCACACATTA 
GGCTTGACTCACCACCTTCATTTGACAATACCACCTACACCAGCCTACCTCTTGATTCCCCAT 
CAGGAAAACCTTCACTCCCAGCTCCATCCTCATTGCCCCCTCTACCTCCTAAGGTCCTGGTCT 
GCTCCAAGCCTGTGACATATGCCACAGTAATCTTCCCGGGAGGGAACAAGGGTGGAGGGACCT 
CGTGTGGGCCAGCCCAGAATCCACCTAACAATCAGACTCCATCCAGCTAAGCTGCTCATCACA 
CTTTAAACTCATGAGGACCATCCCTAGGGGTTCTGTGCATCCATCCAGCCAGCTCATGCCCTA 
GGATCCTTAGGATATCTGAGCAACCAGGGACTTTAAGATCTAATCCAATGTCCTAACTTTACT 
AGGGAAAGTGACGCTCAGACATGACTGAGATGTCTTGGGGAAGACCTCCCTGCACCCAACTCC 
CCCACTGGTTCTTCTACCATTACACACTGGGCTAAATAMCCCTAATAATGATGTGCAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 92 

MGLTLLLLLLLGLEGQGIVGSLPEVLQAPVGSSILVQCHYRLQDVKAQKVWCRFLPEGCQPLV 
SSAVDRRAPAGRRTFLTDLGGGLLQVEMVTLQEEDAGEYGCMVDGARGPQILHRVSLNILPPE 
EEEETHKIGSLAENAFSDPAGSANPLEPSQDEKSIPLIWGAVLLVGLLVAAWLFAVMAKRKQ 
ESLLSGPPRQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-15 

Transmembrane domain: 

amino acids 161-181 

N-myristoylation sites . 

amino acids 17-23, 172-178 

Ami da t ion site. 

amino acids 73-7 9 



> 
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FIGURE 93 

GGCGGCGTTGCCGGGCTCTCCGGAAGGAGACGTGGCGGCGGTTGGGCCGGTGATACCCGGGCG 
CTTTATAGTCCCGCCGCCTCCTCCTCCACCTCCTCCTCCTCCTCCTCTCCTCCTGGGGCAGAG 
GAGGTTGTGGCGGTGGCTGGAGAAAGCGGCGGCGGAGGATGGAGGAAGGAGGCGGCGGCGTAC 
GGAGTCTGGTCCCGGGCGGGCCGGTGTTACTGGTCCTCTGCGGCCTCCTGGAGGCGTCCGGCG 
GCGGCCGAGCCCTTCCTCAACTCAGCGATGACATCCCTTTCCGAGTCAACTGGCCCGGCACCG 
AGTTCTCTCTGCCCACAACTGGAGTTTTATATAAAGAAGATAATTATGTCATCATGACAACTG 
CACATAAAGAAAAATATAAATGCATACTTCCCCTTGTGACAAGTGGGGATGAGGAAGAAGAAA 
AGGATTATAAAGGCCCTAATCCAAGAGAGCTTTTGGAGCCACTATTTAAACAAAGCAGTTGTT 
CCTACAGAATTGAGTCTTATTGGACTTACGAAGTATGTCATGGAAAACACATTCGGCAGTACC 
ATGAAGAGAAAGAAACTGGTCAGAAAATAAATATTCACGAGTACTACCTTGGGAATATGTTGG 
CCAAGAACCTTCTATTTGAAAAAGAACGAGAAGCAGAAGAAAAGGAAAAATCAAATGAGATTC 
CCACTAAAAATATCGAAGGTCAGATGACACCATACTATCCTGTGGGAATGGGAAATGGTACAC 
CTTGTAGTTTGAAACAGAACCGGCCCAGATCAAGTACTGTGATGTACATATGTCATCCTGAAT 
CTAAGCATGAAATTCTTTCAGTAGCTGAAGTTACAACTTGTGAATATGAAGTTGTCATTTTGA 
CACCACTCTTGTGCAGTCATCCTAAATATAGGTTCAGAGCATCTCCTGTGAATGACATATTTT 
GTCAATCACTGCCAGGATCTCCATTTAAGCCCCTCACCCTGAGGCAGCTGGAGCAGCAGGAAG 
AAATACTAAGGGTGCCTTTTAGGAGAAATAAAGAGGGTGTCGGTTGGTGGAAATATGAATTCT 
GCTATGGCAAACATGTACATCAATACCATGAGGACAAGGATAGTGGGAAAACCTCTGTGGTTG 
T CG GG AC AT GG AACC AAG AAGAGC AT AT TGAATGGGCT AAGAAG AAT AC T G C T AGAGC T T AT C 
ATCTTCAAGACGATGGTACCCAGACAGTCAGGATGGTGTCACATTTTTATGGAAATGGAGATA 
TTTGTGATATAACTGACAAACCAAGACAGGTGACTGTAAAACTAAAGTGCAAAGAATCAGATT 
CACCTCATGCTGTTACTGTATATATGCTAGAGCCTCACTCCTGTCAATATATTCTTGGGGTTG 
AATCTCCAGTGATCTGTAAAATCTTAGATACAGCAGATGAAAATGGACTTCTTTCTCTCCCCA 
ACTAAAGGATATTAAAGTTAGGGGAAAGAAAAGATCATTGAAAGTCATGATAATTTCTGTCCC 
ACTGTGTCTCATTATAGAGTTCTCAGCCATTGGACCTCTTCTAAAGGATGGTATAAAATGACT 
CTCAACCACTTTGTGAATACATATGTGTATATAAGAGGTTATTGATAAACTTCTGAGGCAGAC 
ATTTGTCTCGCTTTTTTTCATTTTTGTTGTGTCTTATAAACTGACTGTTTTTCTTTGCTTGGA 
TACTGTGATTCCAAAATAAATCTCATCCAAGCAAGTTAGAGTCCAGCCTAATCAAATGTCATA 
ATTGTTGTACCTATTGAAAGTTTTTAAATAATAGATTTATTATGTAAATTATAGTATATGTAA 
GTAGCTAATGAAGTAAAGATCATGAAGAAAGAAATTGATAGGTGTAAATGAGAGACCATGTAA 
AATATGTAAATTCTAGTACCTGAAATCCTTTCAACAGATTTTTATATAGCAACTGCTCTCTGC 
AAGTAGTTAAACTAGAAACTGGGCACATGGTAGAGGCTCACATGGGAGTTGTCCTCACCCTTG 
TTAATCTCAAGAAACTCTTATTTATAATAGGTTGCTTCTCTCTCAGAACTTTTATCTATTACT 
TTTTTCTTCTTATGAGTATGTTTACTCTCAGAGTATCTATCTGATGTAGACAGTTGGTGATGC 
TTCTGAGACTCAGAATGGTTTACTCTAACAAAACACTGTGCTGTCTATCCCTTGTACTTGCCT 
ACTGTAATATGGATTTCACTTCTGAACAGTTTACAGCACAATATTTATTTTAAAGTGAATAAA 
ATGTCCACAAGCAAAAA 
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FIGURE 94 

MEEGGGGVRSLVPGGPVLLVLCGLLEASGGGRALPQLSDDIPFRVNWPGTEFSLPTTGVLYKE 
DNYVIMTTAHKEKYKCILPLVTSGDEEEEKDYKGPNPRELLEPLFKQSSCSYRIESYWTYEVC 
HGKH I RQYHEEKETGQKIN I HEY YLGNMLAKNLLFEKEREAEEKEKSNE I PTKNIEGQMTPYY 
PVGMGNGTPCSLKQNRPRSSTVMYICHPESKHEILSVAEVTTCEYEWILTPLLCSHPKYRFR 
ASPVNDI FCQSLPGSPFKPLTLRQLEQQEEILRVPFRRNKEGVGWWKYEFCYGKHVHQYHEDK 
DSGKTSVVVGTWNQEEHIEWAKECNTARAYHLQDDGTQTVRMVSHFYGNGDICDITDKPRQVTV 
KLKCKESDSPHAVTVYMLEPHSCQYILGVESPVICKILDTADENGLLSLPN 

Important features of the protein: 
Signal peptide: 

amino acids 1-30 

Glycosaminoglycan attachment site. 

amino acids 28-32 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 337-341 

N-myristoylation sites. 

amino acids 6-12, 23-29, 29-35, 49-55, 141-147, 152-158, 192-198, 
196-202 

Gram-positive cocci surface proteins 'anchoring' hexapeptide. 

amino acids 54-60 
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FIGURE 95 

TTCCGTTTCTGGGAGGAGTGAGGGGCAACGGGTCGGAGAAAAAGGAAAAAAGAAGGGCTCAGC 
GCCTCCCCGCCGGGCCGTGGACAGAGGGGCACAGTTTCGGCAGGCGGGTGAGGTCGCTGAGGG 
CCCGCCGGAGATGTTTTCCTTGTCGAGCACGGTGCAACCCCAGGTTACAGTTCCTCTGAGTCA 
TCTCATCAATGCCTTCCATACACCAAAAAACACTTCTGTTTCTCTCAGTGGAGTGTCAGTTTC 
TCAAAACCAGCATCGAGATGTAGTTCCTGAGCATGAGGCTCCCAGCAGTGAGCCTTCACTTAA 
CTTAAGGGACCTTGGATTATCTGAACTAAAAATTGGACAGATTGATCAGCTGGTAGAAAATCT 
ACTTCCTGGATTTTGTAAAGGCAAAAACATTTCTTCCCATTGGCATACATCCCATGTCTCTGC 
ACAATCCTTCTTTGA71AATAAATATGGTAACTTAGATATATTTAGTACATTACGTTCCTCTTG* 
CTTGTATCGACATCATTCAAGAGCTCTTCAAAGCATTTGTTCAGATCTTCAGTACTGGCCAGT 
TTTCATACAGTCTCGGGGTTTTAAAACTTTGAAATCMGGACACGACGTCTCCAGTCTACCTC 
CGAGAGATTAGCTGAAACACAGAATATAGCGCCATCATTCGTGAAGGGGTTTCTTTTGCGGGA 
CAGAGGATCAGATGTTGAGAGTTTGGACAAACTCATGAAAACCAAAAATATACCTGAAGCTCA 
CCAAGATGCATTTAAAACTGGTTTTGCGGAAGGTTTTCTGAAAGCTCAAGCACTCACACAAAA 
AACCAATGATTCCCTAAGGCGAACCCGTCTGATTCTCTTCGTTCTGCTGCTATTCGGCATTTA 
TGGACTTCTAAAAAACCCATTTTTATCTGTCCGCTTCCGGACAACAACAGGGCTTGATTCTGC 
AGTAGATCCTGTCCAGATGAAAAATGTCACCTTTGAACATGTTAAAGGGGTGGAGGAAGCTAA 
ACAAGAATTACAGGAAGTTGTTGAATTCTTGAAAAATCCACAAAAATTTACTATTCTTGGAGG 
TAAACTTCCAAAAGGAATTCTTTTAGTTGGACCCCCAGGGACTGGAAAGACACTTCTTGCCCG 
AGCTGTGGCGGGAGAAGCTGATGTTCCTTTTTATTATGCTTCTGGATCCGAATTTGATGAGAT. 
GTTTGTGGGTGTGGGAGCCAGCCGTATCAGAAATCTTTTTAGGGAAGCAAAGGCGAATGCTCC 
TTGTGTTATATTTATTGATGAATTAGATTCTGTTGGTGGGAAGAGAATTGAATCTCCAATGCA 
TCCATATTCAAGGCAGACCATAAATCAACTTCTTGCTGAAATGGATGGTTTTAAACCCAATGA 
AGGAGTTATCATAATAGGAGCCACAAACTTCCCAGAGGCATTAGATAATGCCTTAATACGTCC 
TGGTCGTTTTGACATGCAAGTTACAGTTCCAAGGCCAGATGTAAAAGGTCGAACAGAAATTTT 
G7\7VATGGTATCTCAATAAAATAAAGTTTGATCMTCCGTTGATCCAGAAATTATAGCTCGAGG 
TACTGTTGGCTTTTCCGGAGCAGAGTTGGAGAATCTTGTGAACCAGGCTGCATTAA71AGCAGC 
TGTTGATGGAAAAGAAATGGTTACCATGAAGGAGCTGGAGTTTTCCAAAGACAAAATTCTAAT 
GGGGCCTGAAAGAAGAAGTGTGGAAATTGATAACA7\AAACAAAACCATCACAGCATATCATGA 
ATCTGGTCATGCCATTATTGCATATTACACAAAAGATGCAATGCCTATCAACAAAGCTACAAT 
CATGCCACGGGGGCCAACACTTGGACATGTGTCCCTGTTACCTGAGAATGACAGATGGAATGA 
AACTAGAGCCCAGCTGCTTGCACAAATGGATGTTAGTATGGGAGGAAGAGTGGCAGAGGAGCT 
TATATTTGGAACCGACCATATTACAACAGGTGCTTCCAGTGATTTTGATAATGCCACTAA7\AT 
AGCAAAGCGGATGGTTACCAAATTTGGAATGAGTGAAAAGCTTGGAGTTATGACCTACAGTGA 
TACAGGGAAACTAAGTCCAGT^AACCCAATCTGCCATCGAACAAGAAATAAGAATCCTTCTAAG 
GGACTCATATGAACGAGCAAAACATATCTTGAAAACTCATGC7\AAGGAGCATAAGAATCTCGC 
AGAAGCTTTATTGACCTATGAGACTTTGGATGCCAAAGAGATTCAAATTGTTCTTGAGGGGAA 
AAAGTTGGAAGTGAGATGATAACTCTCTTGATATGGATGCTTGCTGGTTTTATTGCAAGAATA 
TAAGTAGCATTGCAGTAGTCTACTTTTACAACGCTTTCCCCTCATTCTTGATGTGGTGTAATT 
GAAGGGTGTGAAATGCTTTGTCAATCATTTGTCACATTTATCCAGTTTGGGTTATTCTCATTA 
TGACACCTATTGCAAATTAGCATCCCATGGCAAATATATTTTGAAAAAATAAAGAACTATCAG 
GATTGAAAACAAAAAAAAAAAA 
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FIGURE 96 

MFSLSSTVQPQVTVPLSHLINAFHTPKNTSVSLSGVSVSQNQHRDVVPEHEAPSSEPSLNLRD 
LGLSELKIGQIDQLVENLLPGFCKGKNISSHWHTSHVSAQSFFENKYGNLDIFSTLRSSCLYR 
HHSRALQSICSDLQYWPVFIQSRGFKTLKSRTRRLQSTSERLAETQNIAPSFVKGFLLRDRGS 
DVESLDKLMKTKNIPEAHQDAFKTGFAEGFLKAQALTQKTNDSLRRTRLILFVLLL FGIYGLL 
KNPFLSVRFRTTTGLDSAVDPVQMKNVTFEHVKGVEEAKQELQEVVEFLKNPQKFTILGGKLP 
KGILLVGPPGTGKTLLARAVAGEADVPFYYASGSEFDEMFVGVGASRIRNLFREAKANAPCVI 
FIDELDSVGGKRIESPMHPYSRQTINQLLAEMDGFKPNEGVIIIGATNFPEALDNALIRPGRF 
DMQVTVPRPDVKGRTEILKWYLNKIKFDQSVDPEIIARGTVGFSGAELENLVNQAALKAAVDG 
KEMVTMKELEFSKDKILMGPERRSVEIDNKNKTITAYHESGHAIIAYYTKDAMPINKATIMPR 
GPTLGHVSLLPENDRWNETRAQLLAQMDVSMGGRVAEELIFGTDHITTGASSDFDNATKIAKR 
MVTKFGMSEKLGVMTYSDTGKLSPETQSAIEQEIRILLRDSYERAKHILKTHAKEHKNLAEAL 
LTYETLDAKEIQIVLEGKKLEVR 

Important features of the protein: 
Transmembrane domain: 

amino acids 238-259 

N-glycosylation sites . 

amino acids 28-32, 90-94, 230-234, 278-282, 535-539, 584-588, 
623-627 

N-myristoylation sites. 

amino acids 35-41, 266-272, 286-292, 325-331, 357-363, 599-605 

Amidation site. 

amino acids 387-393, 709-713 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 322-330 



AAA-protein family proteins 

amino acids 315-336, 343-386, 405-451 
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FIGURE 97 

GATGGCGCAGCCACAGCTTCTGTGAGATTCGATTTCTCCCCAGTTCCCCTGTGGGTCTGAGGG 
GACCAGAAGGGTGAGCTACGTTGGCTTTCTGGAAGGGGAGGCTATATGCGTCAATTCCCCAAA 
ACAAGTTTTGACATTTCCCCTGAAATGTCATTCTCTATCTATTCACTGCAAGTGCCTGCTGTT 
CCAGGCCTTACCTGCTGGGCACTAACGGCGGAGCCAGGATGGGGACAGAATAAAGGAGCCACG 
ACCTGTGCCACCAACTCGCACTCAGACTCTGAACTCAGACCTGAAATCTTCTCTTCACGGGAG 
GCTTGGCAGTTTTTCTTACTCCTGTGGTCTCCAGATTTCAGGCCTAAGATGAAAGCCTCTAGT 
CTTGCCTTCAGCCTTCTCTCTGCTGCGTTTTATCTCCTATGGACTCCTTCCACTGGACTGAAG 
ACACTCAATTTGGGAAGCTGTGTGATCGCCACAAACCTTCAGGAAATACGAAATGGATTTTCT 
GAGATACGGGGCAGTGTGCAAGCCAAAGATGGAAACATTGACATCAGAATCTTAAGGAGGACT 
GAGTCTTTGCAAGACACAAAGCCTGCGAATCGATGCTGCCTCCTGCGCCATTTGCTAAGACTC 
TATCTGGACAGGGTATTTAAAAACTACCAGACCCCTGACCATTATACTCTCCGGAAGATCAGC 
AGCCTCGCCAATTCCTTTCTTACCATCAAGAAGGACCTCCGGCTCTCTCATGCCCACATGACA 
TGCCATTGTGGGGAGGAAGCAATGAAGAAATACAGCCAGATTCTGAGTCACTTTGAAAAGCTG 
GAACCTCAGGCAGCAGTTGTGAAGGCTTTGGGGGAACTAGACATTCTTCTGCAATGGATGGAG 
GAGACAGAATAGGAGGAAAGTGATGCTGCTGCTAAGAATATTCGAGGTCAAGAGCTCCAGTCT 
TCAATACCTGCAGAGGAGGCATGACCCCAAACCACCATCTCTTTACTGTACTAGTCTTGTGCT 
GGTCACAGTGTATCTTATTTATGCATTACTTGCTTCCTTGCATGATTGTCTTTATGCATCCCC 
AATCTTAATTGAGACCATACTTGTATAAGATTTTTGTAATATCTTTCTGCTATTGGATATATT 
TATTAGTTAATATATTTATTTATTTTTTGCTATTTAATGTATTTATTTTTTTACTTGGACATG 
AAACTTTAAAAAAATTCACAGATTATATTTATAACCTGACTAGAGCAGGTGATGTATTTTTAT 
ACAGTAAAAAAAAAAAACCTTGTAAATTCTAGAAGAGTGGCTAGGGGGGTTATTCATTTGTAT 
TCAACTAAGGACATATTTACTCATGCTGATGCTCTGTGAGATATTTGAAATTGAACCAATGAC 
TACTTAGGATGGGTTGTGGAATAAGTTTTGATGTGGAATTGCACATCTACCTTACAATTACTG 
ACCATCCCCAGTAGACTCCCCAGTCCCATAATTGTGTATCTTCCAGCCAGGAATCCTACACGG 
C C AGC AT G T AT TT C T AC AAAT AAAGT T T TCT T TGC AT AC C AAAAAAAAAAAAAAAAAAA 
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FIGURE 98 

MKASSLAFSLLSAAFYLLWT PSTGLKTLNLGSCVI ATNLQEI RNGFSEI RGSVQAKDGN I DI R 
ILRRTESLQDTKPANRCCLLRHLLRLYLDRVFKNYQTPDHYTLRKISSLANSFLTIKKDLRLC 
HAHMTCHCGEEAMKKYSQILSHFEKLEPQAAVVKALGELDILLQWMEETE 

Signal sequence: 

amino acids 1^-24 

cAMP- and cGMP -dependent protein kinase phosphorylation sites. 

amino acids 107-110, 140-143 

N-myristoylation site. 

amino acids 51-56 

Interleukin 10: 

amino acids 9-17 6 
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FIGURE 99 

GCGCCGGCTCCGCGCCTCGCGCCCAGTCCGCGGGCCGCGCCGCCGCTCCCGCCGCTCCCGCCG 

CTCCCGCAGCCGCCCCGCCGCCCGCCCGGAGCCCCGCGTCCCTAGGCCTGGCTCCCGCCTGCC 

CGAGACCCGCCCAGCCTGCCCCGCTCAGCCGCCAGAGAAGATGCGGCTGCTCCCGGAATGGTT 

CCTCTTGCTCTTTGGCCCGTGGCTCCTTAGG71AGGCCGTCAGTGCCCAGATACCAGAGTCCGG 

AAGGCCGCAGTACCTGGGGCTGCGCCCCGCCGCGGCCGGAGCGGGTGCCCCCGGCCAGCAGCT 

CCCAGAGCCAAGGTCTTCGGACGGCCTAGGCGTGGGCCGCGCCTGGAGCTGGGCCTGGCCGAC 

CAACCACACGGGGGCGCTGGCCCGGGCAGGGGCAGCCGGGGCGTTGCCCGCGCAGCGCACCAA 

GAGGAAGCCGTCCATCAAGGCGGCGCGCGCCAAAAAGATCTTCGGCTGGGGGGACTTCTACTT 

TCGGGTGCATACCCTCAAGTTTTCGCTGCTGGTGACCGGCAAGATCGTGGACCATGTGAACGG 

TACCTTCAGTGTGTATTTCCGCCACAACTCGTCCAGCCTGGGCAACCTCAGTGTCAGCATCGT 

GCCGCCCTCCAAGCGTGTCGAGTTCGGAGGAGTCTGGCTGCCCGGGCCTGTCCCCCACCCTCT 

GCAGTCTACGCTCGCCCTGGAGGGGGTGCTTCCTGGGCTGGGGCCCCCGCTGGGGATGGCAGC 

AGCAGCGGCGGGGCCGGGGCTTGGGGGCTCCCTCGGGGGCGCACTGGCGGGGCCGCTTGGGGG 

CGCGTTGGGAGTGCCTGGGGCCAAAGAGTCACGCGCTTTCAATTGCCACGTGGAGTATGAGAA 

GACAAACCGCGCGCGCAAGCACCGACCGTGCCTGTACGACCCGTCGCAGGTGTGTTTCACCGA 

GCACACGCAGAGCCAGGCCGCCTGGCTCTGTGCCAAGCCCTTCAAAGTCATCTGTATCTTCGT 

CTCTTTCCTCAGCTTTGACTACAAACTGGTGCAGAAGGTGTGCCCAGACTATAACTTCCAGAG 

TGAGCACCCCTACTTCGGATAGCGCCCCTCCCCAGCCAGTCCTGAGCCTCCCGCCAAATCCCA 

GCCTCACTAGGTGGGACCCCCTTCCCAGTGTTCTGCCGCTCCTGTGGCCATGTCGCCCACTCC 

TTCCACTCTGGGGGCGGAGGGGAATGGCTTCTCGGGACCCTCAGCTAGCGTGGGTGCCCTTTT 

CCTTATGCGGAGTGCCCGCAAGGCTGGGGTAGCCCCCTCCAGTACACCCCAAAGTGAAAGGGA 

TAAGAGTGCAGCCCCAGAATAGGCGGGGCTTGGAGGCGGTCCCAATGTCCCCTGGGTCCACAG 

TGGGTCCCCTTTTCACCCTTGGCGCTAGGCTGCGCACTCCCTTTCCCCGCAGCTTTAATAACT 

CCTGGCCTGGCACCCTCACCCCACCCTGACTTTCCCATCCCCCAGCGCTTGTCCTGCTTCACC 

ATACCCCGCCTAAGACTGTAAAGGCCTAAAAACCTCGGCCTGTCCTCCCACCATTCTGCCTGC 

CATATGCCTGTCCCCTTTTCCTCCAAACCCTATTAGGGTACCGGAAGCAGAACCCCTGGGCTG 

AGGCCCTGGCCCTGCCCCCGGCCCCTGCCCCTGCCCGCCCCCCTCCAGTCCAGGCAGTCGAGC 

TCCACCTGCCCTCTCCTGCTGCTTCCTCTCGGTGATATTTTTTCTACGCCAAAACAGACGGGA 

AAGGGAACAAAATAAAGTGAAATCCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAA 
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FIGURE 100 

MRLLPEWFLLLFGPWLLRKAVSAQI PESGRPQYLGLRPAAAGAGAPGQQLPEPRSSDGLGVGR 
AWSWAWPTNHTGALARAGAAGALPAQRTKRKPSIKAARAKKIFGWGDFYFRVHTLKFSLLVTG 
KIVDHVNGTFSVYFRHNSSSLGNLSVSIVPPSKRVEFGGVWLPGPVPHPLQSTLALEGVLPGL 
GPPLGMAAAAAGPGLGGSLGGALAGPLGGALGVPGAKESRAFNCHVEYEKTNRARKHRPCLYD 
PSQVCFTEHTQSQAAWLCAKPFKVICIFVSFLSFDYKLVQKVCPDYNFQSEHPYFG 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

Transmembrane domain: 

amino acids 273-288 

N-glycosylation sites . 

amino acids 72-76, 133-137, 143-147, 149-153 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 93-97 

N-myristoylation sites . 

amino acids 35-41, 58-64, 60-66, 81-87, 84-90, 184-190, 194-200, 
203-209, 205-211, 206-212, 209-215, 217-223, 221-227, 224-230 

Cytochrome b/b6 Qo site signature. 

amino acids 5-11 
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FIGURE 101 

AATGCCCCATGCGCACCCCACAGCTCGCGCTCCTGCAAGTGTTCTTTCTGGTGTTCCCCGATG 
GCGTCCGGCCTCAGCCCTCTTCCTCCCCATCAGGGGCAGTGCCCACGTCTTTGGAGCTGCAGC 
GAGGGACGGATGGCGGAACCCTCCAGTCCCCTTCAGAGGCGACTGCAACTCGCCCGGCCGTGC 
CTGGACTCCCTACAGTGGTCCCTACTCTCGTGACTCCCTCGGCCCCTGGGAATAGGACTGTGG 
ACCTCTTCCCAGTCTTACCGATCTGTGTCTGTGACTTGACTCCTGGAGCCTGCGATATAAATT 
GCTGCTGCGACAGGGACTGCTATCTTCTCCATCCGAGGACAGTTTTCTCCTTCTGCCTTCCAG 
GCAGCGTAAGGTCTTCAAGCTGGGTTTGTGTAGACAACTCTGTTATCTTCAGGAGTAATTCCC 
CGTTTCCTTCAAGAGTTTTCATGGATTCTAATGGAATCAGGCAGTTTTGTGTCCATGTGAACA 
ACTCAAACTTAAACTATTTCCAGAAGCTTCAAAAGGTCMTGCAACCAACTTCCAGGCCCTGG 
CTGCAGAGTTTGGAGGCGAATCATTCACTTCAACATTCCAAACTCAATCACCACCATCTTTTT 
ACAGGGCTGGGGACCCCATTCTTACTTACTTCCCCAAGTGGTCTGTAATAAGCTTGCTGAGAC 
AACCTGCAGGAGTTGGAGCTGGGGGACTCTGTGCTGAAAGCAATCCTGCAGGTTTCCTAGAGA 
GTAAAAGTACAACTTGCACTCGTTTTTTCAAGAACCTGGCTAGTAGCTGTACCTTGGATTCAG 
CCCTCAATGCTGCCTCTTACTATAACTTCACAGTCTTAAAGGTTCCAAGAAGCATGACTGATC 
CACAGAATATGGAGTTCCAGGTTCCTGTAATACTTACCTCACAGGCTAATGCTCCTCTGTTGG 
CTGGAAACACTTGTCAGAATGTAGTTTCTCAGGTCACCTATGAGATAGAGACCAATGGGACTT 
TTGGAATCCAGAAAGTTTCTGTCAGTTTGGGACAAACCAACCTGACTGTTGAGCCAGGCGCTT 
CCTTACAGCAACACTTCATCCTTCGCTTCAGGGCTTTTCAACAGAGCACAGCTGCTTCtCTCA 
CCAGTCCTAGAAGTGGGAATCCTGGCTATATAGTTGGGAAGCCACTCTTGGCTCTGACTGATG 
ATATAAGTTACTCAATGACCCTCTTACAGAGCCAGGGTAATGGAAGTTGCTCTGTTAAAAGAC 
ATGAAGTGCAGTTTGGAGTGAATGCAATATCTGGATGCAAGCTCAGGTTGAAGAAGGCAGACT 
GCAGCCACTTGCAGCAGGAGATTTATCAGACTCTTCATGGAAGGCCCAGACCAGAGTATGTTG 
CCATCTTTGGTAATGCTGACCCAGCCCAGAAAGGAGGGTGGACCAGGATCCTCAACAGGCACT 
GCAGCATTTCAGCTATAAACTGTACTTCCTGCTGTCTCATACCAGTTTCCCTGGAGATCCAGG 
TATTGTGGGCATATGTAGGTCTCCTGTCCAACCCGCAAGCTCATGTATCAGGAGTTCGATTCC 
TATACCAGTGCCAGTCTATACAGGATTCTCAGCAAGTTACAGAAGTATCTTTGACAACTCTTG 
TGAACTTTGTGGACATTACCCAGAAGCCACAGCCTCCAAGGGGCCAACCCAAAATGGACTGGA 
AATGGCCATTCGACTTCTTTCCCTTCAAAGTGGCATTCAGCAGAGGAGTATTCTCTCAAAAAT 
GCTCAGTCTCTCCCATCCTTATCCTGTGCCTCTTACTACTTGGAGTTCTCAACCTAGAGACTA 
TGTGAAGAAAAGAAAATAATCAGATTTCAGTTTTCCCTATGAGAAACTCTGAGGCAGCCACTT 
ATCTTGGCTAAATAGAACCTCACCTGCTCATGACCAGAGAGCATTTAGGATAATAGATGACCT 
AACTGAAGG7VATCCTTGTATATG7VAAGGAGTTATTTTAGAAAAGCAATAAAAATATTTTATTC 
ATCNTAAAAAAAAAA 
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FIGURE 102 

MRTPQLALLQVFFLVFPDGVRPQPSSSPSGAVPTSLELQRGTDGGTLQSPSEATATRPAVPGL 
PTVVPTLVTPSAPGNRTVDLFPVLPICVCDLTPGACDINCCCDRDCYLLHPRTVFSFCLPGSV 
RSSSWVCVDNSVIFRSNSPFPSRVFMDSNGIRQFCVHVNNSNLNYFQKLQKVNATNFQALAAE 
FGGESFTSTFQTQSPPSFYRAGDPILTYFPKWSVISLLRQPAGVGAGGLCAESNPAGFLESKS 
TTCTRFFKNLASSCTLDSALNAASYYNFTVLKVPRSMTDPQNMEFQVPVILTSQANAPLLAGN 
TCQNVVSQVTYEIETNGTFGIQKVSVSLGQTNLTVEPGASLQQHFILRFRAFQQSTAASLTSP 
RSGNPGYIVGKPLLALTDDISYSMTLLQSQGNGSCSVKRHEVQFGVNAISGCKLRLKKADCSH 
LQQEIYQTLHGRPRPEYVAIFGNADPAQKGGWTRILNRHCSISAINCTSCCLIPVSLEIQVLW 
AYVGLLSNPQAHVSGVRFLYQCQSIQDSQQVTEVSLTTLVNFVDITQKPQPPRGQPKMDWKWP 
FDFFPFKVAFSRGVFSQKCSVSPILILCLLLLGVLNLETM 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

Transmembrane domains: 

amino acids 484-505, 581-600 

N-glycosylation sites. 

amino acids 78-82, 165-169, 179-185, 279-285, 331-337, 347-351, 
410-414, 487-491 

N-myristoylation sites . 

amino acids 30-36, 41-47, 124-130, 232-238, 236-242, 409-415 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 420-431 
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FIGURE 103 

CCTAATTCTCMGGTGATGCTATTTAGGAAGTCATAACTCATGTGAGTGGAGCCATGTGGGAT 
TAAGAAGTGATAGGAGAGCTTGCTGTCTGTCTCTGCTCTCCACTGTGTGAGGATACAACAGGA 
AGACAGCCATCTGGTGAGGAAGAGAGGGCCCTCGCCAGATACCGGACCTGCTGACACCTTGAT 
CTTGGACTTCCCATCTTCCAGGAAGGCCTGACCTCAGTTGTTCCAGGGTAAAGAATTTGGGCA 
GTGCCCACACCCACGCTGTTGGATAACATTTCTTCACCATACCAGTGAGGGTGAATGTGTACA 
CGCCCAGCTTCCTGCCTGTTACTCTCCACAGTATGCGAAGAATATCCCTGACTTCTAGCCCTG 
TGCGCCTTCTTTTGTTTCTGCTGTTGCTACTAATAGCCTTGGAGATCATGGTTGGTGGTCACT 
CTCTTTGCTTCAACTTCACTATAAAATCATTGTCCAGACCTGGACAGCCCTGGTGTGAAGCGC 
AGGTCTTCTTGAATAAAAATCTTTTCCTTCAGTACAACAGTGACAACAACATGGTCAAACCTC 
TGGGCCTCCTGGGGAAGAAGGTATATGCCACCAGCACTTGGGGAGAATTGACCCAAACGCTGG 
GAGAAGTGGGGCGAGACCTCAGGATGCTCCTTTGTGACATCAAACCCCAGATAAAGACCAGTG 
ATCCTTCCACTCTGCAAGTCGAGATGTTTTGTCAACGTGAAGCAGAACGGTGCACTGGTGCAT 
CCTGGCAGTTCGCCACCAATGGAGAGAAATCCGTCCTCTTTGACGCAATGAACATGACCTGGA 
CAGTAATTAATCATGAAGCCAGTAAGATCAAGGAGACATGGAAGAAAGACAGAGGGCTGGAAA 
AGTATTTCAGGAAGCTCTCAAAGGGAGACTGCGATCACTGGCTCAGGGAATTCTTAGGGCACT 
GGGAGGCAATGCCAGAACCGACAGGCAGAAGATCCACCTAGAGGTGATACCACGGCGGCGCAG 
AGTTGTTCACCTGTGGTCCTCGATCGCTGACAGCCTTGGCTCCCACTGCTGTGTGTTCCCTGA 
GTCAAGTGGAGGCGGAGCCTGCAATGAGCGGAGATCGCGCCTCTGCATTCCAGTCTTGGCAAC 
AGAGCAAGACTCCGTCTCAAAAAAAAAAAATTTTTTTTCAGTACATATTTTTTAAAAGATAGG 
GCTGGGCACAGCAGCTCACATCTAT7UVTCCCAACACTTTGGGAGGCCTAGGCAGGAGGATCAC 
TTGAGCCCAGGAATCTGAAGCTGCAGTGAGCCTTTGCTCGTGAGATTGTGGACCTATGATCCT 
ACCACCAGCCCACCTGGTTCTAACACCCCCTCCTCTATGTGTGAGAGGGAGAGAAGAAAAGTG 
AGGGAGAAAAGAGAGATAAGCAAAGAACAGAGAGGAAAAATGGAAAATAAGAGGAAATTGGGG 
GAATTAAACAGAGGGGAGGGCATGGATCCCCGGGAGTTAGAAGAGTAGCAGCTTGTGGATTAC 
TACGCAGTGGAGGAAGAAGAGTTGTTGGAAATTATTTGAGAGGTAGTATAATCATTTGTGAGG 
CAGTTTTCTGCATTCACCATTTCTCACAGACTAAGTTACTCATAAGCAAACGTGCAATTCACA 
TTACACTGAAATTCTTCCCTAATACATCATTTGCATTGGAAT7W\GTACGGTTTTC7VAACAAC 
CTGATATAGCAGAACTGACTGTATAAATTATGTGAGCACAGTGCAAGTAATTCTTTGTTTGTT 
TGTTTGTTTTTTTGAGACAGAGTCTCACTCTATCTCCCAGGCTGGAGTGTAGTGGTGCGATCC 
CGGCTCACTGCAACCTCGATCTCCCAGGCTCAAGCGATTCCCCTGCCTCAGCCTCCTGAGTAG 
CTGGGATTACAGGCATGAGCCACCACGCCCGGCTAATTTTTGTATTTTTAGTAGAGACGGGGT 
TTCACCCTGTTGGCCAGGCTGGTCTCGAACTACGGACCTCAGGTGATCTGCCCCCCTCAGCCT 
CTCAAAGTGCTGGGATTATAGCATGAGCCACTGAGCCCAGACACAAGTAGTTCTTTCTGATAA 
ACACTTTAACACTGAATGCA 
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FIGURE 104 

MRRISLTSSPVRLLLFLLLLLIALEIMVGGHSLC FN FTIKSLSRPGQPWCEAQVFLNKNLFLQ 
YNSDNNMVKPLGLLGKKVYATSTWGELTQTLGEVGRDLRMLLCDIKPQIKTSDPSTLQVEMFC 
QREAERCTGASWQFATNGEKSLLFDAMNMTWTVINHEASKIKETWKKDRGLEKYFRKLSKGDC 
DHWLREFLGHWEAMPEPTGRRST 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

Transmembrane domain: 

amino acids 11-30 (possible type II protein) 

N-glycosylation site. 

amino acids 36-39, 154-157 

cAMP- and cGMP -dependent protein kinase phosphorylation site . 

amino acids 2-5, 182-185, 209-212 

Casein kinase II phosphorylation site. 

amino acids 86-89, 93-96, 142-145, 185-188 

N-myristoylation site. 

amino acids 46-51 



Amidation site. 

amino acids 77-80, 207-210 
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FIGURE 105 

TTTTCCGAGTGACCTTCTTGATGCTGGCTGTTTCTCTCACCGTTCCCCTGCTTGGAGCCATGA 
TGCTGCTGGAATCTCCTATAGATCCACAGCCTCTCAGCTTCAAAGAACCCCCGCTCTTGCTTG 
GTGTTCTGCATCCA7VATACGAAGCTGCGACAGGCAGAAAGGCTGTTTGAAAATCAACTTGTTG 
GACCGGAGTCCATAGCACATATTGGGGATGTGATGTTTACTGGGACAGCAGATGGCCGGGTCG 
TAAAACTTGAAAATGGTGAAATAGAGACCATTGCCCGGTTTGGTTCGGGCCCTTGCAAAACCC 
GAGATGATGAGCCTGTGTGTGGGAGACCCCTGGGTATCCGTGCAGGGCCCAATGGGACTCTCT 
TTGTGGCCGATGCATACAAGGGACTATTTGAAGTAAATCCCTGGAAACGTGMGTGAAACTGC 
TGCTGTCCTCCGAGACACCCATTGAGGGGAAGAACATGTCCTTTGTGAATGATCTTACAGTCA 
CTCAGGATGGGAGGAAGATTTATTTCACCGATTCTAGCAGCAAATGGCAAAGACGAGACTACC 
TGCTTCTGGTGATGGAGGGCACAGATGACGGGCGCCTGCTGGAGTATGATACTGTGACCAGGG 
AAGTAAAAGTTTTATTGGACCAGCTGCGGTTCCCGAATGGAGTCCAGCTGTCTCCTGCAGAAG 
ACTTTGTCCTGGTGGCAGAAACAACCATGGCCAGGATACGAAGAGTCTACGTTTCTGGCCTGA 
TGAAGGGCGGGGCTGATCTGTTTGTGGAGAACATGCCTGGATTTCCAGACAACATCCGGCCCA 
GCAGCTCTGGGGGGTACTGGGTGGGCATGTCGACCATCCGCCCTAACCCTGGGTTTTCCATGC 
TGGATTTCTTATCTGAGAGACCCTGGATTAAAAGGATGATTTTTAAGCTCTTTAGTCAAGAGA 
CGGTGATGAAGTTTGTGCCGCGGTACAGCCTCGTCCTAGAACTCAGCGACAGCGGTGCCTTCC 
GGAGAAGCCTGCATGATCCCGATGGGCTGGTGGCCACCTACATCAGCGAGGTGCACGAACACG 
ATGGGCACCTGTACCTGGGCTCTTTCAGGTCCCCCTTCCTCTGCAGACTCAGCCTCCAGGCTG 
TTTAGCCCTCCCAGATAGCTGCCCCTGCCACGCAGGCCAGGAGTCTTCACACTCAGGCACCAG 
GCCTGGTCCAGGAGGAGCTGTGGACACAGTCGTGGTTCAAGTGTCCACATGCACCTGTTAGTC 
CCTGAGAGGTGGTGGGAATGGCTGCTTCATTCCTCGAGGATGCCCGGGCCCCACCTGGGCTTG 
TCTTTCTGTTTAGAGGGAAGTGTAACATATCTGCCATGAGGAACATAAATTCATGTAAAGCCA 
TTTTCTCTTAAACAAAACAAAACTTTCTAAGTACAATCATTCTCTAGGATTTGGGAAGCTCCT 
TGCACTTGGAACAGGGCTCAGGTGGGTGGAGCAGTAAGGCACTACCCAGAGAGCTTGCTGCTG 
CGGCCCTGTCCTGCGGCCTCAAAGTTCTTCTTTACTATATATAACGTGCGGTCATACCTTTCT 
TCGTTGTGGTGGGGATGGAAGAGCAGAGGGAGCATGGCCCAGGGGTGTTGAGGCCAGCGGTGA 
GAGCCGTGTTAGCCAAGACATGGAACTGTGTTCTCAAGGGTTATGTGGGGCGTGGGCTCTCCA 
TAGTGTGTATGAAAAGCTTGTTGACTCTAGCGGCTCAGAGAGGACTTTGCTGGGTTTCTTTCT 
GTGMTATCTCCGTGCTGACCATGCTGGAATTGGATGATTCTGCAATTCGGGACCTACTGCAG 
GGGTCCGTTTAGTAACGTCTTGTCTGTGATCTTTGTTCTTGACCTCTAGACCCCAAGATGTGA 
ACAGTGCACGTGTTAATGTCATCTTTGCTCATGTGTTATAAGCCCCAAGTTGCTGTATATTTT 
CACAAGTATGTCTACACACTGG 
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FIGURE 106 

MLAVSLTVPLLGAMMLLESPIDPQPLSFKEPPLLLGVLHPNTKLRQAERLFENQLVGPESIAH 
IGDVMFTGTADGRVVKLENGEIETIARFGSGPCKTRDDEPVCGRPLGIRAGPNGTLFVADAYK 
GLFEVNPWKREVKLLLSSETPIEGKNMSFVNDLTVTQDGRKIYFTDSSSKWQRRDYLLLVMEG 
TDDGRLLEYDTVTREVKVLLDQLRFPNGVQLSPAEDFVLVAETTMARIRRVYVSGLMKGGADL 
FVENMPGFPDNIRPSSSGGYWVGMSTIRPNPGFSMLDFLSERPWIKRMIFKLFSQETVMKFVP 
RYSLVLELSDSGAFRRSLHDPDGLVATYISEVHEHDGHLYLGSFRSPFLCRLSLQAV 

Important features of the protein: 
Signal peptide: 

amino acids 1-13 

Transmembrane domain: 

amino acids 1-21 (possible type II) 

N-glycosylation sites. 

amino acids 116-119, 152-155 

Casein kinase II phosphorylation sites. 

amino acids 19-22, 27-30, 98-101, 146-149, 221-224, 286-289, 332- 
335 

N-myristoylation sites. 

amino acids 7.1-76, 92-97, 189-194, 244-249, 338-343 



Ami da t ion site. 

amino acids 164-167 
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FIGURE 107 

AACGAAGCGTGCGCGCTTTGGTAACCGGCTAGAAATCCCGCACGCGCGCCTGCCTCCTCTCCC 
CAGGCCTGAGCTGCCCCTCCCACTGCCTTTCCTTCTTCCCGCGAGTCAGAAGCTTCGCGAGGG 
CCCAGAGAGGCGGTGGGGTGGGCGACCCTACGCCAGCTCCGGGCGGGAGAAAGCCCACCCTCT 
CCCGCGCCCCAGGAAACCGCCGGCGTTCGGCGCTGCGCAGAGCCATGGAATTCTCCTGGCTGG 
AGACGCGCTGGGCGCGGCCCTTTTACCTGGCGTTCGTGTTCTGCCTGGCCCTGGGGCTGCTGC 
AGGCCATTAAGCTGTACCTGCGGAGGCAGCGGCTGCTGCGGGACCTGCGCCCCTTCCCAGCGC 
CCCCCACCCACTGGTTCCTTGGGCACCAGAAGTTTATTCAGGATGATAACATGGAGAAGCTTG 
AGGAAATTATTGAAAAATACCCTCGTGCCTTCCCTTTCTGGATTGGGCCCTTTCAGGCATTTT 
TCTGTATCTATGACCCAGACTATGCAAAGACACTTCTGAGCAGAACAGATCCCAAGTCCCAGT 
ACCTGCAGAAATTCTCACCTCCACTTCTTGGAAAAGGACTAGCGGCTCTAGACGGACCCAAGT 
GGTTCCAGCATCGTCGCCTACTAACTCCTGGATTCCATTTTAACATCCTGAAAGCATACATTG 
AGGTGATGGCTCATTCTGTGAAAATGATGCTGGATAAGTGGGAGAAGATTTGCAGCACTCAGG 
ACACAAGCGTGGAGGTCTATGAGCACATCAACTCGATGTCTCTGGATATAATCATGAAATGCG 
CTTTCAGCAAGGAGACCAACTGCCAGACAAACAGCACCCATGATCCTTATGCAAAAGCCATAT 
TTGAACTCAGCAAAATCATATTTCACCGCTTGTACAGTTTGTTGTATCACAGTGACATAATTT 
TCAAACTCAGCCCTCAGGGCTACCGCTTCCAGAAGTTAAGCCGAGTGTTGAATCAGTACACAG 
ATACAATAATCCAGGAAAGAAAGAAATCCCTCCAGGCTGGGGTAAAGCAGGATAACACTCCGA 
AGAGGAAGTACCAGGATTTTCTGGATATTGTCCTTTCTGCCAAGGATGAAAGTGGTAGCAGCT 
TCTCAGATATTGATGTACACTCTGAAGTGAGCACATTCCTGTTGGCAGGACATGACACCTTGG 
CAGCMGCATCTCCTGGATCCTTTACTGCCTGGCTCTGAACCCTGAGCATCAAGAGAGATGCC 
GGGAGGAGGTCAGGGGCATCCTGGGGGATGGGTCTTCTATCACTTGGGACCAGCTGGGTGAGA 
TGTCGTACACCACAATGTGCATCAAGGAGACGTGCCGATTGATTCCTGCAGTCCCGTCCATTT 
CCAGAGATCTCAGCAAGCCACTTACCTTCCCAGATGGATGCACATTGCCTGCAGGGATCACCG 
TGGTTCTTAGTATTTGGGGTCTTCACCACAACCCTGCTGTCTGGAAAAACCCAAAGGTCTTTG 
ACCCCTTGAGGTTCTCTCAGGAGAATTCTGATCAGAGACACCCCTATGCCTACTTACCATTCT 
CAGCTGGATCAAGGAACTGCATTGGGCAGGAGTTTGCCATGATTGAGTTAAAGGTAACCATTG 
CCTTGATTCTGCTCCACTTCAGAGTGACTCCAGACCCCACCAGGCCTCTTACTTTCCCCAACC 
ATTTTATCCTCAAGCCCAAGAATGGGATGTATTTGCACCTGAAGAAACTCTCTGAATGTTAGA 
TCTCAGGGTACAATGATTAAACGTACTTTGTTTTTCGAAGTTAAATTTACAGCTAATGATCCA 
AGCAGATAGAAAGGGATCAATGTATGGTGGGAGGATTGGAGGTTGGTGGGATAGGGGTCTCTG 
TGAAGAGATCCAAAATCATTTCTAGGTACACAGTGTGTCAGCTAGATCTGTTTCTATATAACT 
TTGGGAGATTTTCAGATCTTTTCTGTTAAACTTTCACTACTATTAATGCTGTATACACCAATA 
GACTTTCATATATTTTCTGTTGTTTTTAAAATAGTTTTCAGAATTATGCAAGTAATAAGTGCA 
TGTATGCTCACTGTCAAAAATTCCCAACACTAGAAAATCATGTAGAATAAAAATTTTAAATCT 
CACTTCACTTAGCCGACATTCCATGCCCTGACCAATCCTACTGCTTTTCCTAAAAACAGAATA 
ATTTGGTGTGCATTCTTTCAGACTTTTTCCTATACATTTTATATGTAGAAATGTAGCAATGTA 
TTTGTATAGATGTGATCATTCCTATATTGTTATTGATTTTTTTCACTTAATAAAAATTCACCT 

TATTCCTTAAAA 
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FIGURE 108 

MEFSWLETRWARPFYLAFVFCLALGLLQAIKLYLRRQRLLRDLRPFPAPPTHWFLGHQKFIQD 
DNMEKLEEIIEKYPRAFPFWIGPFQAFFCIYDPDYAKTLLSRTDPKSQYLQKFSPPLLGKGLA 
ALDGPKWFQHRRLLTPGFHFNILKAYIEVMAHSVKMMLDKWEKICSTQDTSVEVYEHXNSMSL 
DIIMKCAFSKETNCQTNSTHDPYAKAIFELSKIIFHRLYSLLYHSDII FKLSPQGYRFQKLSR 
VLNQYTDTIIQERKKSLQAGVKQDNTPKRKYQDFLDIVLSAKDESGSSFSDIDVHSEVSTFLL 
AGHDTLAASISWILYCLALNPEHQERCREEVRGILGDGSSITWDQLGEMSYTTMCIKETCRLI 
PAVPS I S RDLSKPLT FPDGCTLPAG IT WLS I WGLHHN PAVWKN PKVFDPLRFSQENS DQRH P 
YAYLPFSAGSRNCIGQEFAMIELKVTIALILLHFRVTPDPTRPLTFPNHFILKPKNGMYLHLK 
KLSEC 

Important features of the protein: 
Signal peptide: 

amino acids 1-29 

Transmembrane domains: 

amino acids 310-330, 397-413, 459-473 

N-glycosylation site. 

amino acids 206-210 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 265-269, 504-520 

N-myristoylation sites. 

amino acids 25-31, 298-304, 353-359, 450-456, 456-462 

Cytochrome P450 cysteine heme-iron ligand signature. 

amino acids 447-457 

Cytochrome P450 cysteine heme-iron ligand proteins . 

amino acids 444-475 
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FIGURE 109 

GGCGTTCCGGGCCTCAACTTTGGCGTCGTGAGATTCTTGTGAGGCGTCTGCCTGGAAGCCGGC 
AGCAATTTTGCTTCTTTAAAGAGAAAAAGAAGGCTAGGGACTCAGATTCCTGGATTCTGAGAT 
CCAGACCAGCTCCTCCCAGACCTCTCCAGAAGAAGCCATGGGAACCCCTCGTATCCAGCATTT 
GCTGATCCTCCTGGTCCTAGGAGCCTCCCTCCTGACCTCGGGCCTAGAGCTGTATTGTCAAAA 
GGGTCTGTCCATGACTGTGGAAGCAGATCCAGCCAATATGTTTAACTGGACCACAGAGGAAGT 
GGAGACTTGTGACAAAGGGGCACTTTGCCAGGAAACCATACTAATAATTAAAGCAGGGACTGA 
GACAGCCATTTTGGCCACGAAGGGCTGCATCCCGGAAGGGGAGGAGGCCATAACAATTGTCCA 
GCACTCTTCACCTCCCGGCCTGATCGTGACCTCCTACAGTAACTACTGTGAGGATTCCTTCTG 
TAATGACAAAGACAGCCTGTCTCAGTTTTGGGAGTTCAGTGAGACCACAGCTTCCACTGTGTC 
AACAACCCTCCATTGTCCAACCTGTGTGGCTTTGGGGACCTGTTTCAGTGCTCCTTCTCTTCC 
CTGTCCCAATGGTACAACTCGATGCTATCAAGGAAAACTTGAGATCACTGGAGGTGGCATTGA 
GTCGTCTGTGGAGGTCAAAGGCTGTACAGCCATGATTGGCTGCAGGCTGATGTCTGGAATCTT 
AGCAGTAGGACCCATGTTTGTGAGGGAAGCGTGCCCACATCAGCTGCTCACTCAACCTCGAAA 
GACTGAAAATGGGGCCACCTGTCTTCCCATTCCTGTTTGGGGGTTACAGCTACTGCTGCCATT 
GCTGCTGCCATCATTTATTCACTTTTCCTAAGAAGGCACTTCTGGGCCTGGGTCTGAGGACAT 
CTTTTTTGACTGGGAGCCTTCTTACTGTTGAGGTTCAACAAGCTGAGGAGTAGATGGGAATTT 
GAGGGAGAATACAGAGATACTATGAACGTATTTGACATTTTTAATACAATTTCTGCTATAATT 
TTTGTATGCAGTAGGCGTTACTAATAAACATTTCTGCTGTGA 
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FIGURE 110 

MGTPRIQHLLILLVLGASLLTSGLELYCQKGLSMTVEADPANMFNWTTEEVETCDKGALCQET 
ILIIKAGTETAILATKGCIPEGEEAITIVQHSSPPGLIVTSYSNYCEDSFCNDKDSLSQFWEF 
SETTASTVSTTLHCPTCVALGTCFSAPSLPCPNGTTRCYQGKLEITGGGIESSVEVKGCTAMI 
GCRLMSGILAVGPMFVREACPHQLLTQPRKTENGATCLPIPVWGLQLLLPLLLPSFIHFS 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

Transmembrane domain: 

amino acids 184-201 

N-glycosylation sites . 

amino acids 45-49, 159-163 

N-myristoylation sites . 

amino acids 31-37, 70-76, 99-105, 147-153, 160-166, 174-180, 
175-181 
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FIGURE 111 

CGAGAAGAGGACAGAGGAGACTGAGCAAAGGGGGGTGGGCTCCAGGCGACCCCTAGCCCAATTCTGCCCCTCCAT 
CCCAAGGGGCAGAGAAATTGTCTTTCTTTGCTGACTCCTACGAGGAAAAAAAAAAAAAAAAAAAAAACCATTTAA 
AGGGAAAGATAAACGGAGACGGAGGAAAGGTGGCAGCCAGATTACTTAGAGAGGCACAGAGGAGAGAGATCGGGG 
TGAGTCGCCATGGGGACTCCCAGGGCCCAGCACCCGCCGCCTCCCCAGCTGCTGTTCCTAATTCTGCTGAGCTGT 
CCCTGGATCCAGGGTCTGCCCCTGAAGGAGGAGGAGATATTGCCAGAGCCTGGAAGTGAGACCCCCACGGTGGCC 
TCTGAGGCCCTGGCTGAACTGCTTCATGGGGCCCTGCTGAGGAGGGGCCCAGAGATGGGCTACCTGCCAGGATCT 
GATCCGGACCCCACGCTAGCCACCCCTCCGGCCGGCCAGACTCTCGCAGTGCCCTCCCTGCCACGGGCCACTGAG 
CCGGGGACAGGGCCTCTGACAACAGCCGTCACCCCTAACGGGGTCAGGGGGGCAGGCCCCACTGCGCCAGAACTG 
CTGACCCCGCCCCCAGGAACCACAGCCCCACCCCCACCCAGCCCTGCCTCCCCAGGGCCTCCCCTTGGGCCTGAG 
GGAGGAGAGGAGGAGACGACGACCACCATCATCACCACGACAACTGTTACCACTACGGTGACCAGCCCAGTTCTG 
TGTAATAACAACATCTCCGAGGGCGAAGGGTATGTGGAGTCTCCAGATCTGGGGAGCCCCGTCAGCCGCACCCTG 
GGGCTCCTGGACTGCACTTACAGCATCCATGTCTACCCTGGCTACGGCATTGAGATCCAGGTGCAGACGCTGAAC 
CTGTCACAGGAAGAGGAGCTCCTGGTGCTGGCTGGTGGGGGATCCCCAGGCCTGGCCCCCCGACTCCTGGCCAAC 
TCATCCATGCTTGGAGAAGGACAAGTCCTTCGGAGCCCAACCAACCGGCTGCTTCTGCACTTCCAGAGCCCACGG 
GTCCCAAGGGGCGGTGGCTTCAGGATCCACTATCAGGCCTACCTCCTGAGCTGTGGCTTCCCTCCCCGGGCGGCC 
CATGGGGACGTGAGTGTGACGGACCTGCACCCTGGGGGCACTGCCACCTTTCACTGTGATTCGGGCTACCAGCTG 
CAGGGAGAGGAGACCCTCATCTGCCTCAATGGCACCCGGCCATCCTGGAACGGTGAAACCCCCAGCTGCATGGCA 
TCCTGTGGTGGCACCATCCACAATGCCACCCTGGGCCGCATCGTGTCCCCAGAGCCTGGGGGAGCCGTAGGGCCC 
AACCTCACCTGCCGTTGGGTCATTGAAGCAGCTGAGGGGCGCCGGCTGCACCTGCACTTTGAAAGGGTCTCGCTG 
GATGAGGACAATGACCGGCTGATGGTGCGCTCAGGGGGCAGCCCCCTATCCCCCGTGATCTATGATTCGGACATG 
GACGATGTCCCCGAGCGGGGTCTCATCAGTGACGCCCAGTCCCTCTACGTGGAGCTGCTGTCAGAGACACCTGCC 
AATCCCCTGCTGTTAAGCCTTCGATTTGAAGCCTTTGAGGAGGATCGCTGCTTCGCCCCCTTCCTGGCACATGGA 
AATGTCACTACCACGGACCCTGAGTATCGCCCAGGGGCACTGGCAACCTTCTCGTGCCTCCCAGGATATGCCCTG 
GAGCCCCCTGGGCCCCCCAATGCCATCGAATGTGTGGATCCCACAGAACCCCACTGGAACGACACAGAGCCGGCC 
TGCAAAGCCATGTGTGGAGGGGAGCTGTCGGAACCAGCTGGCGTGGTCCTCTCTCCCGACTGGCCCCAGAGCTAT 
AGCCCGGGCCAAGACTGCGTGTGGGGCGTGCACGTCCAGGAAGAGAAGCGCATCTTGCTCCAAGTTGAGATATTG 
AATGTGCGGGAAGGGGACATGCTGACGCTGTTCGACGGGGACGGTCCCAGCGCCCGAGTCTTGGCCCAGCTGCGG 
GGACCTCAGCCGCGCCGCCGCCTTCTCTCCTCTGGGCCCGACCTCACACTGCAGTTTCAGGCACCGCCCGGGCCC 
CCAAATCCAGGCCTGGGCCAGGGCTTCGTATTGCACTTCAAAGAGGTCCCGAGGAACGACACGTGCCCCGAGCTG 
CCACCTCCGGAGTGGGGCTGGAGAACGGCATCCCACGGGGACCTGATCCGGGGCACGGTGCTCACCTACCAGTGC 
GAGCCTGGCTACGAGCTGCTAGGCTCCGACATTCTCACTTGCCAGTGGGACCTGTCTTGGAGCGCCGCGCCGCCC 
GCCTGCCAAAAGATCATGACTTGTGCTGACCCTGGCGAGATTGCCAACGGGCACCGCACCGCCTCGGACGCCGGC 
TTCCCCGTTGGCTCCCACGTCCAGTACCGCTGCCTGCCAGGGTACAGCCTCGAGGGGGCAGCCATGCTCACCTGC 
TACAGCCGGGACACAGGCACACCCAAGTGGAGCGATAGGGTCCCCAAATGCGCCTTGAAGTACGAGCCGTGCCTG 
AACCCGGGGGTTCCCGAGAATGGCTACCAGACGCTGTACAAGCACCACTACCAGGCGGGCGAGTCTCTGCGCTTC 
TTCTGCTATGAGGGCTTTGAGCTTATCGGCGAGGTCACCATCACCTGTGTGCCCGGCCACCCCTCCCAGTGGACC 
AGCCAGCCCCCACTCTGCAAAGTGACCCAGACCACAGATCCATCACGGCAGCTGGAAGGGGGGAACCTGGCCCTG 
GCCATCCTGCTGCCTCTAGGCTTGGTCATTGTCCTCGGCAGTGGCGTTTACATCTACTACACCAAGCTTCAGGGA 
AAGTCCCTTTTCGGCTTCTCGGGCTCCCACTCCTACAGCCCCATCACCGTGGAGTCGGACTTCAGCAACCCGCTG 
TATGAAGCTGGGGATACGCGGGAGTATGAAGTTTCCATCTGAACCCCAAGACTACAGCTGCAGGACCCAGGACGC 
CCCTCCCCTCCTCATTCGGGCAGAGGGAAATACGGGACCCGGTCTCTGCCTCCTGGCTGCCCTCCTCCCTGGCTG 
TGTAAATAGTCTCCCTATCCCACGAGGGGGCTTTGATGGCCCTGGAGATCCTACAGTAAATAAACCAGCATCCTG 
CCGCCCAAAAAA 
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FIGURE 112 

MGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEEEILPEPGSETPTVASEALAELLHGALLRRG 
PEMGYLPGSDPDPTLATPPAGQTLAVPSLPRATEPGTGPLTTAVTPNGVRGAGPTAPELLTPP 
PGTTAPPPPSPASPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLCNNNISEGEGYVESPDL 
GSPVSRTLGLLDCTYSIHVYPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAPRLLANSSMLG 
EGQVLRSPTNRLLLHFQSPRVPRGGGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGGTATFH 
CDSGYQLQGEETLICLNGTRPSWNGETPSCMASCGGTIHNATLGRIVSPEPGGAVGPNLTCRW 
VIEAAEGRRLHLHFERVSLDEDNDRLMVRSGGSPLSPVIYDSDMDDVPERGLISDAQSLYVEL 
LSETPANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPEYRPGALATFSCLPGYALEPPGPPN 
AIECVDPTEPHWNDTEPACKAMCGGELSEPAGVVLSPDWPQSYSPGQDCVWGVHVQEEKRILL 
QVEILNVREGDMLTLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTLQFQAPPGPPNPGLGQG 
FVLHFKEVPRNDTCPELPPPEWGWRTASHGDLIRGTVLTYQCEPGYELLGSDILTCQWDLSWS 
AAPPACQKIMTCADPGEIANGHRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTCYSRDTGTPK 
WSDRVPKCALKYEPCLNPGVPENGYQTLYKHHYQAGESLRFFCYEGFELIGEVTITCVPGHPS 
QWTSQPPLCKVTQTTDPSRQLEGGNLALAILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 
SYSPITVESDFSNPLYEAGDTREYEVSI 

Important features of the protein: 
Signal peptide: 

amino acids 1-27 
Transmembrane domain : 
amino acids 842-864 
N-glycosylation sites . 

amino acids 176-180, 222-226, 247-251, 332-336, 355-359, 373-377, 

473-477, 517-521, 641-645 

Tyrosine kinase phosphorylation site. 

amino acids 61-69 

N-myristoylation sites. 

amino acids 2-8, 84-90, 111-117, 114-120, 190-196, 198-204, 
235-241, 309-315, 333-339, 351-357, 472-478, 484-490, 528-534, 
626-632, 665-671, 775-781, 842-848 
Amidation site, 
amino acids 384-388 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 12-23 

CUB domain proteins profile. 

amino acids 202-218, 376-392, 553-569 



WO 01/40466 



PCT/US00/32678 



113/550 

FIGURE 113 

GCCGCGGGCGGAGCTGCCTGCCGGTCCCGCGCCGCGCGTCCGCACTCCTCGGCCCTCGGGCGGTCGATGGGACGG 
GGCGCCGCGGAGCAGGAGGCGGCGCCCGTCGGGGTGCTCGGGCCGCGCGGGAGCCCACTGTGGGGCTCGGGCATG 
GCGGGCCGCAGGACCTGAGCTCTCCTCAGGGGAGCGGGGAGGCAGCTGCTGGCCGGCGATGGGGACGGAGTGGGG 
CCGTCGCCGCCGCGCCGAGCCGTGAGCGCCGAGCCACCGCCGCCGCTACCTCAGCCCTTCGCGAAGCGCCGGGCA 
GCTCGGGAACATGGCCCTGGAGCGGCTCTGCTCGGTCCTCAAAGTGTTGTTAATAACAGTACTGGTAGTGGAAGG 
GATTGCCGTGGCCCAAAAAACCCAAGATGGACAAAATATTGGAATCAAGCATATTCCTGCAACCCAGTGTGGCAT 
TTGGGTTCGAACCAGCAATGGAGGTCATTTTGCTTCGCCAAATTATCCTGACTCATATCCACCAAACAAGGAGTG 
TATCTACATTTTGGAAGCTGCTCCACGTCAAAGAATAGAGTTGACCTTTGATGAACATTATTATATAGAACCATC 
ATTTGAGTGTCGGTTTGATCACTTGGAAGTTCGAGATGGGCCATTTGGTTTCTCTCCTCTTATAGATCGTTACTG 
TGGCGTGAAAAGCCCTCCATTAATTAGATCAACAGGGAGATTCATGTGGATTAAGTTTAGTTCTGATGAAGAGCT 
TGAAGGACTGGGATTTCGAGCAAAATATTCATTTATTCCAGATCCAGACTTTACTTACCTAGGAGGTATTTTAAA 
TCCCATTCCAGATTGTCAGTTCGAGCTCTCGGGAGCTGATGGAATAGTGCGCTCTAGTCAGGTAGAACAAGAGGA 
GAAAACAAAACCAGGCCAAGCCGTTGATTGCATCTGGACCATTAAAGCCACTCCAAAAGCTAAGATTTATTTGAG 
GTTCCTAGATTATCAAATGGAGCACTCAAATGAATGCAAGAGAAACTTCGTTGCAGTCTATGATGGAAGCAGTTC 
TATTGAAAACCTGAAGGCCAAGTTTTGCAGCACTGTGGCCAATGATGTAATGCTTAAAACAGGAATTGGAGTGAT 
TCGAATGTGGGCAGATGAAGGTAGTCGGCTTAGCAGGTTTCGAATGCTCTTTACTTCCTTTGTGGAGCCTCCCTG 
CACAAGCAGCACTTTCTTTTGCCATAGCAACATGTGCATCAATAATTCTTTAGTCTGTAATGGTGTCCAAAATTG 
TGCATACCCTTGGGATGAAAATCATTGTAAAGAAAAGAAAAAAGCAGGAGTATTTGAACAAATCACTAAGACTCA 
TGGAACAATTATTGGCATTACTTCAGGGATTGTCTTGGTCCTTCTCATTATTTCTATTTTAGTACAAGTGAAACA 
GCCTCGAAAAAAGGTCATGGCTTGCAAAACCGCTTTTAATAAAACCGGGTTCCAAGAAGTGTTTGATCCTCCTCA 
TTATGAACTGTTTTCACTAAGGGACAAAGAGATTTCTGCAGACCTGGCAGACTTGTCGGAAGAATTGGACAACTA 
CCAGAAGATGCGGCGCTCCTCOACCGCCTCCCGCTGCATCCACGACCACCACTGTGGGTCGCAGGCCTCCAGCGT 
CAAACAAAGCAGGACCAACCTCAGTTCCATGGAACTTCCTTTCCGAAATGACTTTGCACAACCACAGCCAATGAA 
AACATTTAATAGCACCTTCAAGAAAAGTAGTTACACTTTCAAACAGGGACATGAGTGCCCTGAGCAGGCCCTGGA 
AGACCGAGTAATGGAGGAGATTCCCTGTGAAATTTATGTCAGGGGGCGAGAAGATTCTGCACAAGCATCCATATC 
CATTGACTTCTAATCTTCTGCTAATGGTGATGTGAATTCTTAGGGTGTGTACGTACGCAGCCTCCAGGGCACCAT 
ACTGTTTCCAGCAGCCAACCCTTTTCTCCCATCACAACTACGAAGACCTTGATTTACCGTTAACCTATTGTATGG 
TGATGTTTTTATTCTCTCAGGCAGTCTATATATGTTAAACCAATCAAGGAACTTACTCTATTCAGTGGAAACAAT 
AATCATCTCTATTGCTTGGTGTCATTTATAGGAAGCACTGCCAGTTAAAGAGCATTAGAAGAGGTGGTTGGATGG 
AGCCAGGCTCAGGCTGCCTCTTCGTTTTAGCAACAAGAAGACTGCTCTTGACTGATAACAGCTCTGTCAATATTT 
TGATGCCACAATAAACTTGATTTTTTTTTACATTCCTTTTATTTTTCCTTTCTCTAAATTTAATTTGTTTTATAA 
GCCTATCGTTTTACCATTTCATTTTCTTACATAAGTACAAGTGGTTAATGTACCACATACTTCAGTATAGGCATT 
TGTTCTTGAGTGTGTCAAAATACAGCTAGTTACTGTGCCAATTAAGACCCAGTTGTATTTCACCCATCTGTTTCT 
TCTTGGCTAATCTCTGTACTTCTGCCTTTTAATTACTGGGCCCTTATTCCTTATTTTCTGTGAGAAATAATAGAT 
GATATGATTTATTACCTTTCAATTATATTTTTCTCAGTTATACTAGAAAATTTCATAATCCTGGGATATATGTAC 
CATTGTCAGCTATGACTAAAAATTTGAAAAAGATAAAAATTTCTAGCAAGCCTTTGAAGTTTACCAAGTATAGTC 
ACATTCAGTGACAGCCCATTCATTCCAGTAAAGAATCATTTCATTCACTTTGGGAGAGGCCTATAATTACATTTA- 
TTTGCAATGTTTCTCTTCGCTAGATTGTTACATAGCTCCCATTCTGTTGGTTTTGCTTACAGCATATGGTAACCA 
AGGTTAGATGCCAGTTAAAATTCCTTAGAAATTGGATGAGCCTTGAGATTGCTTCTTAACTGGGACATGACATTT 
TTCTAGCTCTTATCAAGAATAACAACTTCCACTTTTTTTTAAACTGCACTTTTGACTTTTTTTATGGTATAAAAA 
CAATAATTTATAAACATAAAAGCTCATTGTGTTTTTTAGACTTTTGATATTATTTGATACTGTACAAACTTTATT 
AAATCAAGATGAAAGACCTACAGGACAGATTCCTTTCAGTGTTCACATCAGTGGCTTTGTATGCAAATATGCTGT 
GTTGGACCTGGACGCTATAACTTATTGTAAAGACCTTGGAAATGTGGACATAAGCTCTTTCTTTCCTTTTGTTAC 
TGTATTTAGTTTGTGATAAATTTTTCACTGTGTGATATTTATGCTCTAAATCACTACACAAATCCCATATTAAAA 
TATACATTGTACCTGAAAAAAAA 
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FIGURE 114 

MALERLCSVLKVLLITVLVVEGIAVAQKTQDGQNIGIKHIPATQCGIWVRTSNGGHFASPNYP 
DSYPPNKECIYILEAAPRQRIELTFDEHYYIEPSFECRFDHLEVRDGPFGFSPLIDRYCGVKS 
PPLIRSTGRFMWIKFSSDEELEGLGFRAKYSFIPDPDFTYLGGILNPIPDCQFELSGADGIVR 
SSQVEQEEKTKPGQAVDCIWTIKATPKAKIYLRFLDYQMEHSNECKRNFVAVYDGSSSIENLK 
AKFCSTVANDVMLKTGIGVIRMWADEGSRLSRFRMLFTSFVEPPCTSSTFFCHSNMCINNSLV 
CNGVQNCAYPWDENHCKEKKKAGVFEQITKTHGTI IGITSGIVLVLLIISILVQVKQPRKKVM 
ACKTAFNKTGFQEVFDPPHYELFSLRDKEISADLADLSEELDNYQKMRRSSTASRCIHDHHCG 
SQASSVKQSRTNLSSMELPFRNDFAQPQPMKTFNSTFKKSSYTFKQGHECPEQALEDRVMEEI 
PCE I Y VRGRE DS AQAS ISIDF 

Important features of ,the protein: 
Signal peptide: 

amino acids 1-22 

Transmembrane domain: 

amino acids 348-369 

N-glycosylation sites . 

amino acids 311-315, 385-389, 453-457, 475-479 

cAMP- and cGMP-dependent protein kinase phosphorylation sites. 

amino acids 426-430, 479-483 

N-myristoylation sites . 

amino acids 22-28, 32-38, 54-60, 186-192, 279-285, 318-324, 
348-354, 352-358, 441-447 
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FIGURE 115 

GGTCTCTGTCCTTGGCTGTGGCTCCTGCGCTCTGGCTGAGCCATGTTCCTTCTCCTCGCCCTC- 
CTCACTGAGCTTGGAAGACTGCAAGCCCACGAAGGTTCTGAAGGAATATTTCTGCATGTCACA 
GTTCCACGGAAGATTAAGTCAAATGACAGTGAAGTTTCAGAGAGGAAGATGATTTACATCATT 
ACAATTGATGGACAACCTTACACTCTACATCTCGGAAAACAATCATTCTTACCCCAGAACTTT 
TTGGTTTATACATATAATGAAACTGGATCTTTGCATTCTGTGTCTCCATATTTTATGATGCAT 
TGCCATTACCAAGGATATGCTGCCGAATTTCCAAATTCATTTGTGACACTCAGTATATGTTCT 
GGTCTCAGGGGATTTCTCCAGTTTGAAAATATCAGTTATGGAATTGAACCAGTAGAATCTTCA 
GCAAGATTTGAGCATATAATTTATCAAATGAAAAATAATGATCCAAATGTATCCATTTTAGCA 
GTAAATTACAGTCATATTTGGCAGAAAGACCAGCCCTACAAAGTTCCTTTAAACTCACAGATA 
AAAAATCTTTCAAAACTATTACCCCAATATCTGGAAATATACATTATAGTGGAAAAAGCTTTG 
ATGTTTACCCAGTTCAAATTGACTGTTATACTGTCTTCCTTGGAATTGTGGTCAAATGAAAAC 
CAGATTTCCACCAGTGGGGATGCTGATGATATATTACAAAGATTTTTGGCATGGAAACGGGAC 
TATCTCATCCTACGGCCCGATGACATAGCATACTTACTTGTTTACAGGAAACATCCTAAATAT 
GTGGGAGCAACATTTCCTGGCACCGTATGCAATAAAAGCTATGATGCAGGTATTGCTATGTAT 
CCAGATGCAATAGGTTTGGAGGGATTTTCGGTTATTATAGCTCAACTGCTTGGCCTTAATGTA 
GGATTAACATATGATGACATCACTCAGTGTTTCTGTCTGAGAGCTACATGCATCATGAATCAT 
GAAGCAGTGAGTGCCAGTGGTAGAAAGATTTTTAGCAACTGCAGCATGCACGACTATAGATAT 
TTTGTTTCAAAATTTGAGACTAAATGCCTTCAGAAGCTTTCAAATTTGCAACCATTACATCAA 
AATCAACCAGTGTGTGGTAATGGGATTTTGGAATCCAATGAAGAATGTGACTGTGGTAATAAA 
AATGAATGTCAATTTAAGAAGTGCTGTGATTATAACACATGTAAACTGAAGGGCTCAGTAAAA 
TGTGGTTCTGGACCATGTTGTACATCAAAGTGTGAGTTGTCAATAGCAGGCACTCCATGTAGA 
AAGAGTATTGATCCAGAGTGTGATTTTACAGAGTACTGCAATGGAACCTCTAGTAATTGTGTT 
CCTGACACTTATGCACTGAATGGCCGTTTGTGCAAGTTGGGAACTGCCTATTGCTATAACGGA 
CAATGTCAAACTACTGATAACCAGTGTGCCAAGATATTTGGAAAAGGTGCTCAAGGTGCTCCA 
TTTGCCTGTTTTAAAGAAGTTAATTCTCTGCATGAAAGATCTGAAAACTGTGGTTTTAAAAAT 
TCACAACCATTACCTTGTGAACGGAAGGATGTTCTCTGTGGAAAATTAGCTTGTGTTCAGCCA 
CAT7VAAAATGCTAATAAAAGTGACGCTCAATCTACAGTTTATTCATATATTCAAGACCATGTA 
, TGTGTATCTATAGCCACTGGTTCCTCCATGAGATCAGATGGAACAGACAATGCCTATGTGGCT 
GATGGCACCATGTGTGGTCCAGAAATGTACTGTGTAAATAAAACCTGCAGAAAAGTTCATTTA 
ATGGGATATAACTGTAATGCCACCACAAAATGCAAAGGGAAAGGGATATGTAATAATTTTGGT 
AATTGTCMTGCTTCCCTGGACATAGACCTCCAGATTGTAAATTCCAGTTTGGTTCCCCAGGG 
GGTAGTATTGATGATGGAAATTTTCAGAAATCTGGTGACTTTTATACTGAAAAAGGCTACAAT 
ACACACTGGAACAACTGGTTTATTCTGAGTTTCTGCATTTTTCTGCCGTTTTTCATAGTTTTC 
ACCACTGTGATCTTTAAAAGAAATGAAATAAGTAAATCATGTAACAGAGAGAATGCAGAGTAT 
AATCGTAATTCATCCGTTGTATCAGAAAGCGATGACGTGGGACATTAATATTGCACAGAACTT 
CCATAGC/y^AT7\ACCTAAAGGAACGAATGTGCTTTATTTATAACCTTACGTTATCCCCAATGC 
ATTGTAAATGTCAAACTTTTGGAAAATAAAGCCTGCGTGCCCTCCC 
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FIGURE 116 

MFLLLALLTELGRLQAHEGSEGI FLHVTVPRKIKSNDSEVSERKMI YI ITI DGQPYTLHLGKQ 
SFLPQNFLVYTYNETGSLHSVSPYFMMHCHYQGYAAEFPNSFVTLSICSGLRGFLQFENISYG 
IEPVESSARFEHIIYQMKNNDPNVSILAVNYSHIWQKDQPYKVPLNSQIKNLSKLLPQYLEIY 
I IVEKALMFTQFKLTVILSSLELWSNENQISTSGDADDILQRFLAWKRDYLILRPHDIAYLLV 
YRKHPKYVGATFPGTVCNKSYDAGIAMYPDAIGLEGFSVIIAQLLGLNVGLTYDDITQCFCLR 
ATCIMNHEAVSASGRKIFSNCSMHDYRYFVSKFETKCLQKLSNLQPLHQNQPVCGNGILESNE 
ECDCGNKNECQFKKCCDYNTCKLKGSVKCGSGPCCTSKCELSIAGTPCRKSIDPECDFTEYCN 
GTSSNCVPDTYALNGRLCKLGTAYCYNGQCQTTDNQCAKIFGKGAQGAPFACFKEVNSLHERS 
ENCGFKNSQPLPCERKDVLCGKLACVQPHKNANKSDAQSTVYSYIQDHVCVSIATGSSMRSDG 
TDNAYVADGTMCGPEMYCVNKTCRKVHLMGYNCNATTKCKGKGICNNFGNCQCFPGHRPPDCK 
FQFGSPGGSIDDGNFQKSGDFYTEKGYNTHWNNWFILSFCIFLPFFIVFTTVIFKRNEISKSC 
NRENAEYNRNSSVVSESDDVGH 

Important features of the protein: 
Signal peptide: 
amino acids 1-16 
Transmembrane domain: 
amino acids 665-684 
N-glycosylation sites . 

amino acids 36-39, 76-79, 122-125, 149-152, 156-159, 177-180, 
270-273, 335-338, 441-444, 537-540, 587-590, 601-604, 703-706 
Casein kinase II phosphorylation sites. 

amino acids 74-77, 208-211, 221-224, 304-307, 337-340, 346-349, 
376-380, 415-418, 499-502, 639-642, 708-711 
Tyrosine kinase phosphorylation site, 
amino acids 243-249 
N-myristoylation sites . 

amino acids 53-58, 79-84, 266-271, 298-303, 372-377, 403-408, 
408-413, 442-447, 462-467, 469-474, 488-493, 567-572, 610-615, 
616-621, 634-639 
Amidation site, 
amino acids 328-331 



WO 01/40466 



PCT/USOO/32678 



117/550 

FIGURE 117 

CCCACGCGTCCGCGGACGCGTGGGGCTCAGTGGGCGTCGCGCGAAGGCTAAGGGAGTGTGGCG 
GGCGGCTCCGGGAGCCAACATGCCTCGGTATGCGCAGCTGGTCATGGGCCCCGCGGGCAGCGG 
GAAGAGCACCTACTGTGCCACCATGGTCCAGCACTGTGAAGCCCTCAACCGGTCTGTCCAAGT 
TGTAAACCTGGATCCAGCAGCAGAACACTTCAACTACTCCGTGATGGCTGACATCCGGGAACT 
GATCGAGGTGGATGATGTAATGGAGGATGATTCTCTGCGATTCGGTCCCAACGGAGGATTGGT 
ATTTTGCATGGAGTACTTTGCCAATAATTTTGACTGGCTGGAGAACTGTCTTGGCCATGTAGA 
GGACGACTATATCCTTTTTGATTGTCCAGGTCAGATTGAGTTGTACACTCACCTGCCTGTGAT 
GAAACATC.TGGTCCAGCAGCTCGAGCAGTGGGAGTTCCGAGTCTGTGGAGTTTTTCTTGTTGA 
TTCTCAGTTCATGGTGGAGTCATTCAAGTTTATTTCTGGCATCTTGGCAGCCCTGAGTGCCAT 
GATCTCTCTAG7^ATTCCGCAAGTCAACATCATGACAAAAATGGATCTGCTGAGTAAAAAAGC 
AAAAAAGGAAATTGAGAAATTTTTAGATCCAGACATGTATTCTTTATTAGAAGATTCTACAAG 
TGACTTAAGAAGCAAAAAATTCAAGAAACTGACTAAAGCTATATGTGGACTGATTGATGACTA 
CAGCATGGTTCGATTTTTACCTTACGATCAGTCAGATGAAGAAAGCATGAACATTGTATTGCA 
GCATATTGATTTTGCCATTCAATATGGAGAAGACCTAGAATTTAAAGAACCAAAGGAACGTGA 
AGATGAGTCTTCCTCTATGTTTGACGAATATTTTCAAGAATGCCAGGATGAATGAAGAGTTTA 
CTAAAAGTAACCATCTAAAGAGCTTGTGGCCAAACCAGCAGAACATTCTTCTCTTCAAAGGAT 
GCMTAGTAGAAAGCTACTTATTTTAATGAAAAAAAGTAAAACTTCGTTCTTTATCAGGCTCA 
TGCCTGAATCAAATTTTTAATTATTCTG7VAACTGCTGCTGTTTAAAGTGGAATCTTTTAGTAT 
TATAACAGCATCACTTTAGATTTTGTAAGTCAAAATTGAAATGAATGCACATAGATTTATATA 
TAAATTAGCACCTGAGCTAAGGTTMGGCCGGTCTAAACTTATTTTCACTTTTTGTATTATTT 
TTGAGATGCAGGAATTACTGTAACAAAATATGTATGTCCGAAGGGAAAAAGCTGCAAGGATAT 
ATATAAGACCACTGCTTATCTGTATCTTCCCATTTTCCTATATTGAAAATGTATATTATTTAT 
ATAACTTAAAAAGTAAAAATAACTATGTTTTGAGAT 
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FIGURE 118 

MPRYAQLVMGPAGSGKSTYCATMVQHCEALNRSVQVVNLDPAAEHFNYSVMADIRELIEVDDV 
MEDDSLRFGPNGGLVFCMEYFANNFDWLENCLGHVEDDYILFDCPGQIELYTHLPVMKHLVQQ 
LEQWEFRVCGVFLVDSQFMVESFKFISGILAALSAMISLEIPQVNIMTKMDLLSKKAKKEIEK 
FLDPDMYSLLEDSTSDLRSKKFKKLTKAICGLIDDYSMVRFLPYDQSDEESMNIVLQHIDFAI 
QYGEDLEFKEPKEREDESSSMFDEYFQECQDE 

Important features of the protein: 
Signal peptide: 

amino acids 1-29 

Transmembrane domain: 

amino acids 151-170 

N-glycosylation sites . 

amino acids 31-35, 47-51 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 212-216 

Tyrosine kinase phosphorylation site. 

amino acids 189-197 

N-myristoylation sites . 

amino acids 13-19, 76-82,. 154-160 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 10-18 
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FIGURE 119 

GGGCGCTGGGAGACACCGGACGCCCGCTCGGCTGCGCTGCGGCTCAGGCCCCCGCTCGGGCCC 
GACCCGCTCGGTCACCGCCGGCTCGGGCGCGCACCTGCCGGCTGCGGCCCCAGGGCCATGCGG 
AGGCCCACGAGGAGGCCGGCGGCCACGCGCATCCCGTAGCCCAGGTGGCCCAGGTCTGCACCG 
CGGCGGCCTCGGCGCCATGGAGCCCCCGTATTCGCTGACGGCGCACTACGATGAGTTCCAAGA 
GGTCAAGTACGTGAGCCGCTGCGGCGCGGGGGGCGCGCGCGGGGCCTCCCTGCCCCCGGGCTT 
CCCGTTGGGCGCTGCGCGCAGCGTCACCGGGGCCCGGTCCGGGCTGCCGCGCTGGAACCGGCG 
CGAGGTGTGCCTGCTGTCGGGGCTGGTGTTCGCCGCCGGCCTCTGCGCCATTCTGGCGGCTAT 
GCTGGCCCTCAAGTACCTGGGCCCGGTCGCGGCCGGCGGCGGCGCCTGTCCCGAGGGCTGCCC 
TGAGCGCAAGGCCTTCGCGCGCGCCGCTCGCTTCCTGGCCGCCAACCTGGACGCCAGCATCGA 
CCCATGCCAGGACTTCTACTCGTTCGCCTGCGGCGGTTGGCTGCGGCGCCACGCCATCCCCGA 
CGACAAGCTCACCTATGGCACCATCGCGGCCATCGGCGAGCAAAACGAGGAGCGCCTACGGCG 
CCTGCTGGCGCGGCCCGGGGGTGGGCCTGGCGGCGCGGCCCAGCGCAAGGTGCGCGCCTTCTT 
CCGCTCGTGCCTCGACATGCGCGAGATCGAGCGACTGGGCCCGCGACCCATGCTAGAGGTCAT 
CGAGGACTGCGGGGGCTGGGACCTGGGCGGCGCGGAGGAGCGTCCGGGGGTCGCGGCGCGATG 
GGACCTCAACCGGCTGCTGTACAAGGCGCAGGGCGTGTACAGCGCCGCCGCGCTCTTCTCGCT 
CACGGTCAGCCTGGACGACAGGAACTCCTCGCGCTACGTCATCCGCATTGACCAGGATGGGCT 
CACCCTGCCAGAGAGGACCCTGTACCTCGCTCAGGATGAGGACAGTGAGAAGATCCTGGCAGC 
ATACA^GGGTGTTCATGGAGCGAGTGCTCAGCCTCCTGGGTGCAGACGCTGTGGAACAGAAGGC 
CCAAGAGATCCTGCAAGTGGAGCAGCAGCTGGCCAACATCACTGTGTCAGAGTATGACGACCT 
ACGGCGAGATGTCAGCTCCATGTACAACAAGGTGACGCTGGGGCAGCTGCAGAAGATCACCCC 
CCACTTGCGGTGGAAGTGGCTGCTAGACCAGATCTTCCAGGAGGACTTCTCAGAGGAAGAGGA 
GGTGGTGCTGCTGGCGACAGACTACATGCAGCAGGTGTCGCAGCTCATCCGCTCCACACCCCA 
CCGGGTCCTGCACAACTACCTGGTGTGGCGCGTGGTGGTGGTCCTGAGTGAACACCTGTCCCC 
GCCATTCCGTGAGGCACTGCACGAGCTGGCACAGGAGATGGAGGGCAGCGACAAGCCACAGGA 
GCTGGCCCGGGTCTGCTTGGGCCAGGCCAATCGCCACTTTGGCATGGCGCTTGGCGCCCTCTT 
TGTACATGAGCACTTCTCAGCCGCCAGCAAAGCCAAGGTGCAGCAGCTAGTGGAAGACATCAA 
GTACATCCTGGGCCAGCGCCTGGAGGAGCTGGACTGGATGGACGCCGAGACCAGGGCTGCTGC 
TCGGGCCAAGCTCCAGTACATGATGGTGATGGTCGGCTACCCGGACTTCCTGCTGAAACCCGA 
TGCTGTGGACAAGGAGTATGAGTTTGAGGTCCATGAGAAGACCTACTTCAAGAACATCTTGAA 
CAGCATCCCCTTCAGCATCCAGCTCTCAGTTAAGAAGATTCGGCAGGAGGTGGACAAGTCCAC 
GTGGCTGCTCCCCCCACAGGCGCTCAATGCCTACTATCTACCCAACAAGAACCAGATGGTGTT 
CCCCGCGGGCATCCTGCAGCCCACCCTGTACGACCCTGACTTCCGACAGTCTCTCAACTACGG 
GGGCATCGGCACCATCATTGGACATGAGCTGACCCACGGCTACGACGACTGGGGGGGCCAGTA 
TGACCGCTCAGGGAACCTGCTGCACTGGTGGACGGAGGCCTCCTACAGCCGCTTCCTGCGAAA 
GGCTGAGTGCATCGTCCGTCTCTATGACAACTTCACTGTCTACAACCAGCGGGTGAACGGGAA 
ACACACGCTTGGGGAGAACATCGCAGATATGGGCGTCCTCAAGCTGGCCTACCACGCCTATCA 
GAAGTGGGTGCGGGAGCACGGCCCAGAGCACCCACTTCCCCGGCTCAAGTACACACATGACCA 
GCTCTTCTTCATTGCCTTTGCCCAGAACTGGTGCATCAAGCGGCGGTCGCAGTCCATCTACCT 
GCAGGTGCTGACTGACAAGCATGCCCCTGAGCACTACAGGGTGCTGGGCAGTGTGTCCCAGTT 
TGAGGAGTTTGGCCGGGCTTTCCACTGTCCCAAGGACTCACCCATGAACCCTGCCCACAAGTG 
TTCCGTGTGGTGAGCCTGGCTGCCCGCCTGCACGCCCCCACTGCCCCCGCACGAATCACCTCC 
TGCTGGCTACCGGGGCAGGCATGCACCCGGTGCCAGCCCCGCTCTGGGCACCACCTGCCTTCC 
AGCCCCTCCAGGACCCGGTCCCCCTGCTGCCCCTCACTTCAGGAGGGGCCTGGAGCAGGGTGA 
GGCTGGACTTTGGGGGGCTGTGAGGGAAATATACTGGGGTCCCCAGATTCTGCTCTAAGGGGG 
CCAGACCCTCTGCCAGGCTGGATTGTACGGGCCCCACCTTCGCTGTGTTCTTGCTGCAAAGTC 
TGGTCAATAAATCACTGCACTGTTAAAAAAAAA 
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FIGURE 120 

MEPPYSLTAHYDEFQEVKYVSRCGAGGARGASLPPGFPLGAARSVTGARSGLPRWNRREVCLL 
SGLVFAAGLCAILAAMLALKYLGPVAAGGGACPEGCPERKAFARAARFLAANLDASIDPCQDF 
YSFACGGWLRRHAIPDDKLTYGTIAAIGEQNEERLRRLLARPGGGPGGAAQRKVRAFFRSCLD 
MREIERLGPRPMLEVIEDCGGWDLGGAEERPGVAARWDLNRLLYKAQGVYSAAALFSLTVSLD 
DRNSSRYVIRIDQDGLTLPERTLYLAQDEDSEKILAAYRVFMERVLSLLGADAVEQKAQEILQ 
VEQQLANITVSEYDDLRRDVSSMYNKVTLGQLQKITPHLRWKWLLDQIFQEDFSEEEEWLLA 
TDYMQQVSQLIRSTPHRVLHNYLVWRVVVVLSEHLSPPFREALHELAQEMEGSDKPQELARVC 
LGQANRHFGMALGALFVHEHFSAASECAKVQQLVEDIKYILGQRLEELDWMDAETRAAARAKLQ 
YMMVMVGYPDFLLKPDAVDKEYEFEVHEKTYFKNILNSIPFSIQLSVKKIRQEVDKSTWLLPP 
QALNAYYLPNKNQMVFPAGILQPTLYDPDFPQSLNYGGIGTIIGHELTHGYDDWGGQYDRSGN 
LLHWWTEASYSRFLRKAECIVRLYDN FTVYNQRVNGKHTLGENIADMGVLKLAYHAYQKWVRE 
HGPEHPLPRLKYTHDQLFFIAFAQNWCIKRRSQSI YLQVLTDKHAPEHYRVLGSVSQFEEFGR 
AFHCPKDSPMNPAHKCSVW 

Important features of the protein: 
Transmembrane domain: 

amino acids 64-88 
N-glycosylation sites. 

amino acids 255-259, 322-326, 656-660 

c&MP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 722-726 
N-myristoylation site. 

amino acids 24-30, 26-32, 27-33, 40-46, 47-53, 65-71, 148-154, 

169-175, 170-176, 237-243, 450-456, 604-610, 607-613 

Prokaryotic membrane lipoprotein lipid attachment site . 

amino acids 85-96 

Prenyl group binding site. 

amino acids 772-777 

Neutral zinc metallopeptidases , zinc-binding region signature. 

amino acids 609-619 

Neutral zinc metallopeptidases , zinc-binding region proteins . 

amino acids 609-619 
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FIGURE 121 

CGGACTGCCCGGACCGCGCGATGGAGTCGACCGGCAGCGTCGGGGAGGCCCCGGGCGGACCCC 
GGGTGCTGGTGGTGGGCGGCGGCATCGCGGGGCTGGGCGCGGCGCAGAGGCTCTGCGGCCACT 
CCGCCTTCCCGCACCTGCGGGTCCTGGAGGCCACGGCCCGCGCCGGGGGCCGCATCCGCTCGG 
AGCGCTGCTTCGGTGGCGTGGTGGAGGTGGGCGCGCACTGGATCCATGGGCCCTCCCGGGGTA 
ACCCCGTCTTCCAGCTGGCTGCTGAGTACGGGCTGCTGGGGGAGAAGGAGCTGTCCCAGGAGA 
ACCAGCTGGTGGAGACCGGGGGTCACGTGGGCCTGCCCTCCGTGAGCTACGCCAGCTCCGGGG 
CCAGCGTGAGCCTCCAGCTGGTGGCGGAGATGGCGACTCTGTTCTACGGCCTGATAGACCAGA 
CCCGGGAGTTCCTGCACGCTGCAGAGACCCCGGTGCCCAGCGTCGGGGAGTACCTCAAGAAGG 
AGATTGGCCAGCACGTGGCCGGCTGGACAGAGGATGAGGAGACCAGGAAGCTGAAGCTGGCCG 
TCCTGAACTCCTTCTTCAACCTGG71ATGCTGTGTGAGCGGCACCCACAGCATGGACCTGGTGG 
CCCTGGCACCCTTTGGGGAGTATACCGTGCTGCCGGGGCTGGACTGCACCTTTTCTAAGGGCT 
ATCAAGGACTCACAAACTGCATGATGGCCGCCCTGCCGGAGGACACTGTAGTTTTTGAGAAGC 
CTGTGAAGACCATCCACTGGAACGGGTCCTTCCAGGAGGCAGCCTTTCCCGGGGAGACCTTTC 
CAGTGTCGGTAGAGTGTGAGGATGGAGACCGGTTCCCGGCGCACCATGTCATCGTCACCGTGC 
CCTTAGGTTTTCTTAGGGAACATTTGGACACCTTCTTTGACCCTCCCCTGCCGGCTGAGAAGG 
CAGAAGCAATCAGGAAGATAGGCTTTGGGACCAACAACAAAATCTTCCTGGAGTTTGAGGAGC 
CCTTCTGGGAGCCAGACTGCCAGCTGATCCAGCTGGTGTGGGAGGACACGTCGCCCCTGGAGG 
ATGCTGCCCCTGAGCTACAGGACGCCTGGTTCCGGAAGCTCATTGGCTTTGTGGTCCTGCCTG 
CCTTTGCGTCTGTCCACGTTCTCTGTGGGTTCATTGCCGGACTTGAGTCTGAGTTCATGGAGA 
CTCTGTCGGATGAAGAAGTACTTCTGTGTCTCACCCAAGTGCTCCGGAGAGTGACAGGAAACC 
CACGGCTCCCCGCGCCCAAGAGCGTCCTGCGGTCTCGCTGGCACAGCGCCCCGTACACTAGGG 
GGTCCTACAGCTACGTGGCCGTGGGCAGTACTGGGGGCGACCTGGACCTGCTGGCTCAGCCCC 
TCCCTGCAGACGGCGCCGGCGCCCAGCTCCAGATCCTGTTTGCGGGGGAAGCCACACATCGCA 
CGTTTTACTCCACGACGCACGGGGCTCTGCTGTCGGGATGGAGGGAGGCCGACCGCCTCCTCA 
GTCTGTGGGCCCCGCAGGTGCAGCAGCCCAGGCCGAGGCTCTAGCTGGGCCCAGCCTACTCTG 
TTCCACCCGTGTCGGGGGTAGGCTGGGACCGTCATTTCTTCTGACAGATTTCAGTCTGGCTTG 
AAATTTGGGGATGTTAATGAGGGTCCTCTGGTTTTTGGTAACCAGGGCCACCTTCTCAGTTCT 
TGTGTCTGTTATTGGAGTCTGGCCAGGGTTGACTTGAGCTGAGACACCAGATGCTCACGGAGA 
TGCTGGACACATAAAGCAAGTTACAGCCACAAAAAAAAAAAA 
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FIGURE 122 

MESTGSVGEAPGGPRVLWGGGIAGLGAAQRLCGHSAFPHLRVLEATARAGGRIRSERCFGGV 
VEVGAHWIHGPSRGNPVFQLAAEYGLLGEKELSQENQLVETGGHVGLPSVSYASSGASVSLQL 
VAEMATLFYGLIDQTREFLHAAETPVPSVGEYLKKEIGQHVAGWTEDEETRKLKLAVLNSFFN 
LECCVSGTHSMDLVALAPFGEYTVLPGLDCTFSKGYQGLTNCMMAALPEDTVVFEKPVKTIHW 
NGSFQEAAFPGETFPVSVECEDGDRFPAHHVIVTVPLGFLREHLDTFFDPPLPAEKAEAIRKI 
GFGTNNKIFLEFEEPFWEPDCQLIQLVWEDTSPLEDAAPELQDAWFRKLIGFWLPAFASVHV 
LCGFIAGLESEFMETLSDEEVLLCLTQVLRRVTGNPRLPAPKSVLRSRWHSAPYTRGSYSYVA 
VGSTGGDLDLLAQPLPADGAGAQLQILFAGEATHRTFYSTTHGALLSGWREADRLLSLWAPQV 
QQPRPRL 

Signal peptide: 

amino acids 1-28 

Transmembrane domain: 

amino acids 364-385 

N-glycosylation site. 

amino acids 253-257 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 408-412 

N-myristoylation sites . 

amino acids 20-26, 21-27, 25-31, 105-111, 119-125, 164-170, 
216-222, 227-233, 443-449, 484-490 

Aminooxidase Flavin containing amine oxidase: 

amino acids 23-497 
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FIGURE 123 

CGGACGCGTGGGGGAAGATGGATAAATAATTCTGTCACACGTGCCCTGGCCTCTGGAGCTCAGCTGCCAGTCCAC 
GTCTAGGGAATCTTAGCATCTGGGACCAAGACACTTTACAGCAATCATCACCCTTTGCAGAGGAGGTGAGCTCAC 
CAGGACTCATCTGCCATTTCAGACCTTTTGCTGCTACCTGCCAGGTGGCCCCCACTGCTGACGAGAGATGGTGGA 
TCTCTCAGTCTCCCCGGACTCCTTGAAGCCAGTATCGCTGACCAGCAGTCTTGTCTTCCTCATGCACCTCCTCCT 
CCTTCAGCCTGGGGAGCCGAGCTCAGAGGTCAAGGTGCTAGGCCCTGAGTATCCCATCCTGGCCCTCGTCGGGGA 
GGAGGTGGAGTTCCCGTGCCACCTATGGCCACAGCTGGATGCCCAGCAAATGGAGATCCGCTGGTTCCGGAGTCA 
GACCTTCAATGTGGTACACCTGTACCAGGAGCAGCAGGAGCTCCCTGGCAGGCAGATGCCGGCGTTCCGGAACAG 
GACCAAGTTGGTCAAGGACGACATCGCCTATGGCAGCGTGGTCCTGCAGCTTCACAGCATCATCCCCTCTGACAA 
GGGCACATATGGCTGCCGCTTCCACTCCGACAACTTCTCTGGCGAAGCTCTCTGGGAACTGGAGGTAGCAGGGCT 
GGGCTCAGACCCTCACCTCTCCCTTGAGGGCTTCAAGGAAGGAGGCATTCAGCTGAGGCTCAGATCCAGTGGCTG 
GTACCCCAAGCCTAAGGTTCAGTGGAGAGACCACCAGGGACAGTGCCTGCCTCCAGAGTTTGAAGCCATCGTCTG 
GGATGCCCAGGACCTGTTCAGTCTGGAAACATCTGTGGTTGTCCGAGCGGGAGCCCTCAGCAATGTGTCCGTCTC 
CATCCAGAATCTCCTCTTGAGCCAGAAGAAAGAGTTGGTGGTCCAGATAGCAGACGTGTTCGTACCCGGAGCCTC 
TGCGTGGAAGAGCGCGTTCGTCGCGACCCTGCCGCTGCTGTTGGTCCTCGCGGCGCTGGCGCTGGGCGTCCTCCG 
GAAGCAGCGGAGAAGCCGAGAAAAGCTGAGGAAGCAGGCGGAGAAGAGACAAGAGAAACTCACTGCAGAGCTGGA 
AAAGCTTCAGACAGAGCTTGACTGGAGACGGGCTGAAGGCCAGGCTGAGTGGAGAGCAGCCCAAAAATATGCAGT 
GGATGTGACGCTGGACCCGGCCTCGGCGCACCCCAGCCTGGAGGTGTCGGAGGATGGCAAGAGCGTGTCTTCCCG 
CGGGGCGCCGCCAGGCCCGGCGCCTGGCCACCCGCAGCGGTTCTCGGAGCAGACGTGCGCGCTGAGCCTGGAGCG 
GTTCTCCGCCGGCCGCCACTACTGGGAGGTGCACGTGGGCCGCCGCAGCCGCTGGTTCCTGGGCGCCTGCCTGGC 
CGCGGTGCCGCGCGCGGGGCCTGCGCGCCTGAGCCCTGCGGCCGGCTACTGGGTGCTGGGGCTGTGGAACGGCTG 
CGAGTACTTCGTCCTGGCCCCGCACCGCGTCGCGCTCACCCTGCGCGTGCCCCCGCGGCGCCTGGGCGTCTTCCT 
GGACTACGAGGCCGGAGAGCTGTCCTTCTTCAACGTGTCCGACGGCTCCCACATCTTCACCTTCCACGACACCTT 
CTCGGGCGCGCTCTGTGCGTACTTCAGGCCCAGGGCCCACGACGGCGGCGAACATCCGGATCCCCTGACCATCTG 
CCCGCTGCCGGTTAGAGGGACGGGCGTCCCCGAAGAGAACGACAGTGACACCTGGCTACAGCCCTATGAGCCCGC 
GGACCCCGCCCTGGACTGGTGGTGAGGCGCCCTCGTGGCCGCGGGACTGGCCCCGGGGGGCCCCCTGGATCCCAG 
GCCAGCGCTTTGCTCTCCTGCTCCGTCTGAAGGGAGCAGGTGCACCAGCCAAAATGTCAGCGAGGGGGACAAAGA 
GAGGGACCTTTGCCTACGTAGATGTGTATGTGTAGTGCGATTTTCTTCAAGGAAAGGAGACAAGTCCAAAGCTCG 
TTTGTGGATTGTGGGACTGAGCGAAGGAGTACAAATATATCCACGTCGCTCAGAGCTGGGGTGCTCACGGTGGGC 
GGTGGGCAAGAAGCCAGCATGGAAGAAAGAAGGGAGAAAACTTTGGTGACTGCCTTAGAGGGATCAGTTAATTTG 
TATAGTTTTATATTTTTTGTATATGTTTGCTAGCTCTAAAAAGGTCGAGATGCAATAACACTTCGTAAGCAACGA 
GTTCACCTAAGTAAGGCTCAGATCCTAGTTTTAAAAACCATTTCCCATTAAAATGAAGTTGGAGGAACAGCTGCT 
TCTGAGCCGGGGCAAAAATTTCAAGGTGAGCCTGGAGCATTGTGTGTGGTGAAGTAAAATAAAGGCTCAAAACGT 
GACGGCAACCCGGCAAAAGGGTAGGGAGCCAGGCCGAAGGGGCCTCACTGACCAATTGTGGGACAATTTGAACAT 
CAGGATGAATAATGACAGGAGAGATTATAACACACTGAATAAAAACATAATCCATGAGTTCATGCTGATACTCAA 
ATTTCTTTTTAAAAAGGAGAAACAGGAAGGTTTCTTTTGGAGGTGAAATCTAATTATTGGTGAGAGTCTTGGAGA 
ACAGGCTGTTTCCAGTCTCAAAGCAGTAACCTTATACACTACTTATAAGTTTGAAAGGGGAAAGGTTACCTTTAC 
AATGGAGACATCTACCAGATCATCCAAGTGATTAAATTTAACATCATCAATGATGGGACCAAGGACATTATTAGT 
TTGACAACTGGGGAAAGAAGTGTTCTTCACCCCCTACCCCCAAGACATTCTCTCTGTCGGCCAGGCTGGAGTGCA 
GCCTCAACCTCCTGGGCCCAAGTGATCCTCCCACCTCAGCACACAACACCATGCCCAATTTTAAGTGCGTTATAG 
AGACGGGGGTCTCACTTTGTTACCCAGGCTGGTCTCAAACTCCTGCGCTCAAGCAATCCTCCCACCTGGGCCTCC 
CAAAATGCTGGGTGTACAGGCATGAGCCGCTGTGCCTGGCTTCATTTTCAGAGTGAGACATTTGTACTGTGGCTA 
TGTAGGAGAACATTCTTGTTCTTAGCAAACATACTGAAGTTTTTAGATATTAATTACCACAGTGTCTGCCACTGA 
ATTTCCAGTGACTAAGTGGAAAAATATAAAACATATGAATATAAAGAAAGAAAGAGACAAGTCAAATGTAGTAAA 
ATGACAACACTTGGTGACTCTAGGTGACTGGTCGACAGATGTTCATTGTACTATCAATGTGGCTTTGCTGTGGGT 
TTGAAATTTTGCAAACTAAGAGTTGGGTGGCGGGGAGAAGGATACACCAAAAAACTAAGTGATTATCTTTGGATG 
GGAAAATGTTTGGTAATTGCATTCTTAAAATGTCTTCTTTGTATTTTTTAATGTTCAATAATGTATATGTATCAG 
TTCTGTAATAAAGGGGAAAACACTTTTCA 
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FIGURE 124 

MVDLSVSPDSLKPVSLTSSLVFLMHLLLLQPGEPSSEVKVLGPEYPILALVGEEVEFPCHLWP 
QLDAQQMEIRWFRSQTFNVVHLYQEQQELPGRQMPAFRNRTKLVKDDIAYGSVVLQLHSIIPS 
DKGTYGCRFHSDN FSGEALWELEVAGLGSDPHLSLEGFKEGGIQLRLRSSGWYPKPKVQWRDH 
QGQCLPPEFEAIVWDAQDLFSLETSVVVRAGALSNVSVSIQNLLLSQKKELVVQIADVFVPGA 
SAWKSAFVATLPLLLVLAALALGVLRKQRRSREKLRKQAEKRQEKLTAELEKLQTELDWRRAE 
GQAEWRAAQKYAVDVTLDPASAHPSLEVSEDGKSVSSRGAPPGPAPGHPQRFSEQTCALSLER 
FSAGRHYWEVHVGRRSRWFLGACLAAVPRAGPARLSPAAGYWVLGLWNGCEYFVLAPHRVALT 
LRVPPRRLGVFLDYEAGELSFFNVSDGSHIFTFHDTFSGALCAYFRPRAHDGGEHPDPLTICP 
LPVRGTGVPEENDSDTWLQPYEPADPALDWW 

Important features of the protein: 
Signal peptide: 

amino acids 1-34 

Transmembrane domain: 

amino acids 247-272 

N-glycosylation sites . 

amino acids 102-106, 139-143, 224-228, 464-468, 516-520 

Tyrosine kinase phosphorylation site. 

amino acids 105-114 

N-my r i s toy la tion sites. 

amino acids 129-135, 220-226, 399-405, 423-429, 480-486 

Ami da tion site. 

amino acids 390-394 
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FIGURE 125 

TATAGTCCCAGCTACTCATGGGGCTGATGCAGGTTGAGGCAGGAGGTTCATGAGCCCAGGAGGTTGGAGCTGTAA 
TGAGCTAGGATTCTGCCTCTGCACTCCTAGCTGGATGACAGAGCAAGACCCTGTCTCAAAAAAGAAAAAAAAAAA 
AAAAAGAATGCATGAACCAGACATGACAGTTCCTGGCCTCAAAGATCTTCCAAAGGAAATGATTTTTTTTTAACC 
ACCAATGCTGCAGGAAAAAGCAACATATTTAAGTTATCCAATAACACCTATCCAATAATTGTAAATCATTATCAT 
GACATGGTAGAGTTGTTTATATTTCTTTTCCTTTTAGGTGAAACACCATTCAAAGTCGTAGTCAAATCTCTTTCA 
CCTAAAGAGTTGGTCCGGATACATGTCCCTAAACCTTTGGACAGGAATGATGGAACATTTTTGATGAGATATAGG 
ATGTATGAAACTGTCGATGAAGGCCTGAAGATAGAGGTCCTTTATGGTGATGAACATGTGGCTCAGTCTCCCTAT 
ATTTTGAAAGGACCAGTGTACCATGAGTACTGTGAGTGTCCGGAAGATCCTCAGGCCTGGCAGAAGACTCTTTCT 
TGTCCAACCAAGGAACCACAGATTGCAAAAGATTTTGCTTCCTTTCCCAGCATCAATCTCCAGCAAATGCTAAAA 
GAAGTCCCCAAAAGGTTTGGGGATGAGAGAGGTGCCATTGTTCATTACACGATTCTCAATAACCATGTTTACCGG 
AGATCTTTAGGGAAATACACAGACTTCAAGATGTTCTCTGATGAGATTTTGTTATCATTGACAAGAAAGGTCCTT 
CTCCCAGATTTAGAATTTTATGTTAATCTTGGAGATTGGCCCTTGGAGCATCGAAAAGTCAATGGAACCCCTAGC 
CCCATACCTATCATTTCATGGTGTGGCTCTCTGGATTCAAGAGATGTTGTCCTTCCAACGTATGACATCACCCAC 
TCCATGCTTGAAGCCATGCGGGGTGTTACAAATGATCTCCTCTCTATTCAGGGAAATACAGGGCCTTCCTGGATC 
AATAAAACAGAGAGAGCTTTCTTCAGAGGTAGAGACAGCCGAGAGGAGAGGCTCCAGTTGGTACAGCTGTCCAAA 
GAAAATCCTCAGCTACTAGATGCAGGAATTACAGGATATTTCTTTTTCCAAGAGAAAGAAAAGGAGCTTGGAAAA 
GCCAAGTTGATGGGTTTCTTTGATTTCTTTAAGTACAAGTATCAAGTAAATGTGGATGGGACCGTGGCTGCTTAC 
AGATATCCATATCTCATGCTGGGCGACAGTCTGGTTTTAAAGCAGGACTCGCCATATTATGAACATTTCTACATG 
GCACTAGAACCTTGGAAGCATTATGTTCCAATTAAAAGAAATCTGAGTGATTTATTAGAGAAAGTTAAATGGGCT 
AAGGAAAATGATGAAGAAGCCAAGAAGATTGCAAAAGAAGGACAGTTGATGGCTAGGGACCTACTACAGCCACAC 
AGGCTTTACTGCTACTATTACCAAGTACTGCAGAAATATGCCGAGCGCCAGTCCAGCAAACCCGAAGTACGTGAT 
GGAATGGAACTTGTTCCTCAGCCAGAAGATAGCACAGCCATCTGCCAGTGCCACAGGAAAAAGCCTTCAAGAGAA 
GAACTTTGAGTCAGCCCAGAATCACACTCCTGTGTATCCCGGCTACACTTTAAGGAAAGATTGAATCTAAGCTGT 
GAAGGACAGTATAGAAGACTGCACCAAGTGGACTAGTTCTCCCGGTGGCTTTATATATGTAGATGGATATAGCAG 
TACTGGTTGAGTATCCCTCATCTGAAATGCTTAGGACCAGGAGTGTTTCAGGCTTCAGATTTTTTAAGATTTGGG 
AATATTTGCATGTACATAATGAGGTATCTTGGGGATGAGATCCAAGTCTAAACACAAAATTCATTTATATTTTAT 
ATATACCTTGTTCACATACCCTGAAGGTAATTTTATATAATATTTTTAATAATTTGTGCATGAAACAAAGTTTGT 
ATACATTGAACTGTCAGAAAGCAAAGGTGTCACTATCTTAGCGACCCAAGTGGTGGTGTCAGCACTCAAAAAGTT 
TTGGATTTTGGGGTATTTCAGATTTTAGATTTTTGTATGAGGAATGTTCAACCTGTATTTGAACAAGCATTACCA 
AATATCATTGAATATTAATATCTTTTGCGTAAAAACTGCTATTATCAGCATCATAGTTTCTCTAAAAAGAAAACT 
TGGGGATCATAGCCGATAGAGAGACTTGCTAAAATATAAATCAGCCTCTGCAAAACTGTTTACATATTTATTGGT 
TTACATATTTTATTGGTTTATTTCTATCCCCTGTTCACTTTTTCTCTTCCACTTCCAATTATGAAGAGAAAATAT 
TTGTTCAGGGTTGTCCCCCCGCCCCCCGTCACTGCATAATTTCTCCTCTTACAAGCTGCTTTTGGCTTTCATTAA 
TAACAGCTTCCTTTTAGAAGGTCTGATAAGGATATTTAAGGAAGAAGAGAATGACTCTGTTATTAAAGGTGGCAT 
GGAGACTGTGGAGGGAATATTTTTTAAAGCACTACTCATATCCTTTAAACTAAATTTTGCCAAAGCCCGAGACAA 
CATTAAGGAGAAATTGTACCTTAAGTTAGTAATTCCAAATCTATCTGAGTTGTATACCCATCAAAGACAATACAG 
TTATTAACATAGATGAAGGTATGCTATAGGCATCATTCATTATCTCTATATTGAATAGGTGAAAGATAACTGTAG 
TCAGGTGAAAGGCATTCATCATTTTTAAGCTGAAAAGGGGATCCTTGAAAACACTGAAAACCTCTACAACAATCT 
TCAGGAAGCCTGCTATCTTGGGATTCACTAATAATAGGCCAAGAACAAAGGCAAGCATCCATTCCTCACTCCACC 
ACTTTTCTATTTCAGTGGGTGTCATTGCTACGATGAAGACTTTGGAAATTTCCTTTCTCTTTTAGGACAGGGTCA 
GGATTTAGGACTCATAGCCTGAAAGCTCATTACATACTCCTTGTAACCATCAGTCCAAGGTTCAGTTCACTAAAG 
TGCATGTTCTAAAACAAGAGCTATCCTCATTCCAAATTTTAAAATATGTACTCTGGCCGGTTGCAGTGGCTCACG 
CCTGTAATCCCAGCACTTTGGCAGGCCGAGATGGGCGGATCTTTTGAGGTCAGGAGTTTGAGACCAGCCTGGCCA 
ACATGGTGAAACCCCGTCTCTACTAAAAATACAAAAATTAGCCAGGCATGGTGGCATTTGCCTGTAATCCCAGCT 
ACTCGGGAGGCTGAGGCAGGAGAATCACTTGAACCTGGGAGGCAGAGGTTGCAGTGAGCTGAGATTACACCACTG 
CACTCCAGCCTGGGTGACAGAGTGAGACTCCATCTCAAAAACTGAAAATAAAAATAAAAATATGTATTCTCCTAA 
CTGAAATATTTACTTAATCTGGAAAACAATGTAACTATTTTTAAAGTGGTTACATCTATTCTTGCTGAAGAACAA 
TAAACAGAATTTTTTGACTAAGCATAACCAAATTTCAGAACAGTCTAATCAATGCCAAGTATCCAAGGCAAACTC 
TAATACCCATCCATTGTGCAAAACCACAAGCACGCAAGTATTAAATAAGAGCAAGCTGTCCTGAGCCCATACCTA 
ATGAATTTGTGTCTTAAATATTGTACATTGTGTTTGAGGCTTGTCAAAACTGGGATTATGGCAAGAAAGGTTGCC 
TAACTCATACCTTTCTGCCTCAAATTCCAGGTGCTAAAGGCTAATGGCATTTTAAACATCTTACATTTTTAAAAA 
TTTATATTGCCTCTGCCAAACAGGCCTAATAGTTAAAAGCAAGTTGAGACAAACCAGGCAGATTCAGTGTGTGGA 
ACAGGAAGGATGTGCTTTAAAAAAAGGTGGAATCCCTCAAAAAATTCTATAGGGAGACAGCAGCCTTAATCTACA 
TAATTCTTCATCTCGCCAATTCAGCCGCAGCCTTTAAAGAGTTAGTGTTAATGGCTTTCTGGTTTGAAAACAAAA 
ATGCATCTATGTGGTTGAAAGTTTGGGAGGAGATTCACCAATATCTGAGGAGAAGATGGAGTGAAGGGAATTCTT 
ACTTTTTGCTTTATACCTTTCTATAATATTTAGATTTTTTTTTACTGTAAGTATGGATCAAATTGCAAAATAAAG 
AAAAATGCCAACCTTAGAAAAGACAATAAATGCACAAAAGATATAAACAGGAACAGCAAATATTTATATTTTTTC 
CATTTTGCTCTTTTTAAATCTATGTTTAGAACTTTATATCTTGGGACTTATGTATATATATACCTTTTAAATAAA 
AT AAATT T T CT AAAT AAAAAGTTG 
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FIGURE 126 

MVELFIFLFLLGETPFKVVVKSLSPKELVRIHVPKPLDRNDGTFLMRYRMYETVDEGLKIEVL 
YGDEHVAQSPYILKGPVYHEYCECPEDPQAWQKTLSCPTKEPQIAKDFASFPSINLQQMLKEV 
PKRFGDERGAIVHYTILNNHVYRRSLGKYTDFKMFSDEILLSLTRKVLLPDLEFYVNLGDWPL 
EHRKVNGTPSPIPIISWCGSLDSRDWLPTYDITHSMLEAMRGVTNDLLSIQGNTGPSWINKT 
ERAFFRGRDSREERLQLVQLSKENPQLLDAGITGYFFFQEKEKELGKAKLMGFFDFFKYKYQV 
NVDGTVAAYRYPYLMLGDSLVLKQDSPYYEHFYMALEPWKHYVPIKRNLSDLLEKVKWAKEND 
EEAKKIAKEGQLMARDLLQPHRLYCYYYQVLQKYAERQSSKPEVRDGMELVPQPEDSTAICQC 
HRKKPSREEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

N-glycosylation sites. 

amino acids 250-254, 363-367 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 444-448 

N-myristoylation site. 

amino acids 208-214, 319-325, 388-394 

Endoplasmic reticulum targeting sequence. 

amino acids 448-453 

Mitochondrial energy transfer proteins signature. 

amino acids 25-34 
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FIGURE 127 

AGCCGTCGGAGGGAGCCGGAGCGCTTCTCCCGAGTTGGTGATAGATTGGTGGTCATCCAACAT 
GCAGAAATGAATGAGCAGTGAAAAGCAGCAGAGCCGATGGGTCATGAGGATGTAAGTGCGTTT 
GAAGGCTTCCACACCCTCTACTCCAGGAATCATGAATAAACTGGAGGATAAGCAGGACCAGAT 
GATACCATGAAGAGAAGTTTACAGGCCCTCTATTGCCAACTGTTAAGTTTCCTGCTGATCTTG 
GCACTGACCGAAGCGCTGGCATTTGCCATCCAGGAACCATCTCCCAGGGAATCTCTTCAGGTC 
CTCCCTTCAGGCACTCCCCCGGGAACCATGGTGACAGCACCCCACAGCTCTACCAGACATACT 
TCTGTGGTGATGCTGACCCCCAATCCCGATGGACCCCCCTCACAGGCTGCAGCTCCCATGGCA 
ACACTGACACCCCGTGCAGAGGGGCACCCTCCTACGCACACCATCTCCACCATCGCTGCGACA 
GTAACCGCCCCCTATTCTGAAAGCTCCCTGTCCACAGGGCCCGCTCCAGCAGCCATGGCAACC 
ACATCCTCCAAGCCAGAGGGCCGCCCTCGAGGGCAGGCTGCCCCCACCATCCTGCTGACAAAG 
CCACCGGGGGCCACCAGCCGCCCCACCACAGCGCCCCCCCGCACTACCACACGCAGGCCCCCC 
AGGCCCCCAGGCTCTTCCCGAAAAGGGGCTGGTAATTCATCACGCCCTGTCCCGCCTGCACCT 
GGTGGCCACTCCAGGAGTAAAGAAGGACAGCGAGGACGAAATCCAAGCTCCACACCTCTGGGG 
CAGAAGCGGCCCCTGGGGAAAATCTTTCAGATCTACAAGGGCAACTTCACAGGGTCTGTGGAA 
CCAGAGCCCTCTACCCTCACCCCCAGGACCCCACTCTGGGGCTACTCCTCTTCACCACAGCCC 
CAGACAGTGGCTGCGACCACAGTGCCCAGCAATACCTCATGGGCACCCACCACCACCTCCCTG 
GGGCCTGCAAAGGACAAGCCAGGCCTTCGCAGAGCAGCCCAGGGGGGTGGTTCTACCTTCACC 
AGCCAAGGAGGGACACCAGATGCCACAGCAGCCTCAGGTGCCCCTGTCAGTCCACAAGCTGCC 
CCAGTGCCTTCTCAGCGCCCCCACCACGGTGACCCACAGGATGGCCCCAGCCATAGTGACTCT 
TGGCTTACTGTTACCCCTGGCACCAGCAGACCTCTGTCTACCAGCTCTGGGGTCTTCACGGCT 
GCCACGGGGCCCACCCCAGCTGCCTTCGATACCAGTGTCTCAGCCCCTTCCCAGGGGATTCCT 
CAGGGAGCATCCACAACCCCACAAGCTCCAACCCATCCCTCCAGGGTCTCAGAAAGCACTATT 
TCTGGAGCCAAGGAGGAGACTGTGGCCACCCTCACCATGACCGACCGGGTGCCCAGTCCTCTC 
TCCACAGTGGTATCCACAGCCACAGGCAATTTCCTCAACCGCCTGGTCCCCGCCGGGACCTGG 
AAGCCTGGGACAGCAGGGAACATCTCCCATGTGGCCGAGGGGGACAAACCGCAGCACAGAGCC 
ACCATCTGCCTGAGCAAGATGGATATCGCCTGGGTGATCCTGGCCATCAGCGTGCCCATCTCC 
TCCTGCTCTGTCCTGCTGACGGTGTGCTGCATGAAGAGGAAGAAGAAGACCGCCAACCCGGAG 
AACAACCTGAGCTACTGGAACAACACCATCACCATGGACTACTTCAACAGGCATGCTGTGGAG 
CTGCCCAGGGAGATCCAGTCCCTTGAAACCTCTGAGGACCAGCTCTCAGAGCCCCGCTCCCCA 
GCCAATGGCGACTATAGAGACACTGGGATGGTCCTTGTTAACCCCTTCTGTCAAGAAACACTG 
TTTGTGGGAAACGATCAAGTATCTGAGATCTAACTACAGCAGGCATCACTTTGCCATTCCGTA 
TTTTTCGTCTCTAAATTATAAATATACAAATATATATATTATAAATATAACCTTGTGTAACCC 
TGACTTAATGAGAAACATTTTCAGCTTTTTTTCCTATGAATTGTCAACATCTTTTTTACAAGT 
GTGGTTTAAAAAAAAAAAAACTTTACAGAATGATCTGTGGCTTTATAAAATAAAGGTATTTCT 

AAGCAAAAAAAAAAAAAAAAA 



WO 01/40466 



PCT/US00/32678 



128/550 

FIGURE 128 

MKRSLQALYCQLLSFLLILALTEALAFAIQEPSPRESLQVLPSGTPPGTMVTAPHSSTRHTSV 
VMLTPNPDGPPSQAAAPMATLTPRAEGHPPTHTISTIAATVTAPYSESSLSTGPAPAAMATTS 
SKPEGRPRGQAAPTILLTKPPGATSRPTTAPPRTTTRRPPRPPGSSRKGAGNSSRPVPPAPGG 
HSRSKEGQRGRNPSSTPLGQKRPLGKIFQIYKGNFTGSVEPEPSTLTPRTPLWGYSSSPQPQT 
VAATTVPSNTSWAPTTTSLGPAKDKPGLRRAAQGGGSTFTSQGGTPDATAASGAPVSPQAAPV 
PSQRPHHGDPQDGPSHSDSWLTVTPGTSRPLSTSSGVFTAATGPTPAAFDTSVSAPSQGIPQG 
ASTTPQAPTHPSRVSESTISGAKEETVATLTMTDRVPSPLSTVVSTATGNFLNRLVPAGTWKP 
GTAGNISHVAEGDKPQHRATICLSKMDIAWVILAISVPISSCSVLLTVCCMKRKKKTANPENN 
LSYWNNTITMDYFNRHAVELPREI.QSLETSEDQLSEPRSPANGDYRDTGMVLVNPFCQETLFV 

GNDQVSEI 

Important features of the protein: 
Signal peptide: 

amino acids 1-28 

Transmembrane domain: 

amino acids 469-487 

N-glycosylation sites. 

amino acids 178-182, 223-227, 261-265, 446-450, 504-508, 509-513 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 495-499 

N-myristoylation sites . 

amino acids 44-50, 48-54, 175-181, 222-228, 279-285, 286-292, 
288-294, 296-302, 351-357, 374-380, 427-433, 442-448 

TonB-dependent receptor proteins signature 1 . 

amino acids 1-4 4 
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FIGURE 129 

AGGCGAGGCGCGGCGCCGCTGCACACACGCACACGGAGCTATGGGGTGCCATGTTGCCACCAG 
CTGCCACGTGGCCTGGCTTTTGGTGCTGATCTCTGGATGCTGGGGCCAGGTGAACCGGCTGCC 
CTTCTTCACCAACCACTTCTTTGATACATACCTGCTGATCAGCGAGGACACGCCTGTGGGTTC 
TTCTGTGACCCAGTTGCTGGCCCAAGACATGGACAATGACCCCCTGGTGTTTGGCGTGTCTGG 
GGAGGAGGCCTCTCGCTTCTTTGCAGTGGAGCCTGACACTGGCGTGGTGTGGCTCCGGCAGCC 
ACTGGACAGAGAGACCAAGTCAGAGTTCACCGTGGAGTTCTCTGTCAGCGACCACCAGGGGGT 
GATCACACGGAAGGTGAACATCCAGGTCGGGGATGTGAATGACAACGCGCCCACATTTCACAA 
TCAGCCCTACAGCGTCCGCATCCCTGAGAATACACCAGTGGGGACGCCCATCTTCATCGTGAA 
TGCCACAGACCCCGACTTGGGGGCAGGGGGCAGCGTCCTCTACTCCTTCCAGCCCCCCTCCCA 
ATTCTTCGCCATTGACAGCGCCCGCGGTATCGTCACAGTGATCCGGGAGCTGGACTACGAGAC 
CACACAGGCCTACCAGCTCACGGTCAACGCCACAGATCAAGACAAGACCAGGCCTCTGTCCAC 
CCTGGCCAACTTGGCCATCATCATCACAGATGTCCAGGACATGGACCCCATCTTCATCAACCT 
GCCTTACAGCACCAACATCTACGAGCATTCTCCTCCGGGCACGACGGTGCGCATCATCACCGC 
CATAGACCAGGATAAAGGACGTCCCCGGGGCATTGGCTACACCATCGTTTCAGGGAATACCAA 
CAGCATCTTTGCCCTGGACTACATCAGCGGAGTGCTGACCTTGAATGGCCTGCTGGACCGGGA 
GAACCCCCTGTACAGCCATGGCTTCATCCTGACTGTGAAGGGCACGGAGCTGAACGATGACCG 
CACCCCATCTGACGCTACAGTCACCACGACCTTCAATATCCTGGTTATTGACATCAATGACAA 
TGCCCCGGAGTTCAACAGCTCCGAGTACAGCGTGGCCATCACTGAGCTGGCACAGGTCGGCTT 
TGCCCTTCCACTCTTCATCCAGGTGGTGGACAAGGATGAGAATTTGGGCCTGAACAGCATGTT 
TGAGGTGTACTTGGTGGGGAACAACTCCCACCACTTCATCATCTCCCCGACCTCCGTCCAGGG 
GAAGGCGGACATTCGTATTCGGGTGGCCATCCCACTGGACTACGAGACCGTGGACCGCTACGA 
CTTTGATCTCTTTGCCAATGAGAGTGTGCCTGACCATGTGGGCTATGCCAAGGTGAAGATCAC 
TCTCATCAATGAAAATGAC71ACCGGCCCATCTTCAGCCAGCCACTGTACAACATCAGCCTGTA 
CGAGAACGTCACCGTGGGGACCTCTGTGCTGACAGTCCTGGTGAGTCCCCGCTTCACTGCAGG 
GCCACTGAGCTCTCCAGGGCCGACTGTGGTGAGGCACCCAGAGGGATTTTGTCCAAGGGACCT 
CAGCAATCAGGGAAGGAGGCACCCCCAAATCCCTGAGCTGTGTTTGTTGGTGTATTAAATT^AA 
GTTTTTGGACTCTTCAGGAAGGGGCTCCCTTGACCTAGGTTGCAATATGGAAAAGGAGCCAAC 
CTGAGGGGTGACGAGACTGAGCTGAGGACACTGGTTTTCTGCCTTTCCCTGAGAGAGACTCAG 
TGAGGGTGGGCTGGGAGCCCTGGAAGCCCCCTCAAATGGGTGGGAAGGTGCCAGCCATCCTTG 
AGAAGGGCAACCCTCTCCATGTGAGCACAGGCACCAGAGAGGGGCAGGCGCCTGGAGGGTACC 
GGGGCACCCCCAGCTGCCCATGGCTGGACTTGCCCTTTGACAAGGGGCCCTCCCAGTGTCATT 
TGTATCTGTCAGTACTCTTGGTTGCAAGGGACAGAAACCCTTAAGTAGTTCMGCAAAAAAGG 
ATTGGCTCATGTAACTCAAAAGTATAAGTGATTTCAGGCCGGGCTCGGTGGCTCACGCCTGTC 
ATCCAACACCTTGAGAAAGCCGAGGTGGGCGGATCACTTGAGGTCGGGAGTTTGAGACCAGCC 
TGGCCAACATGGCAAAACCCCGTCTCTACTAAAAATACAAAAATTAGCCGGGTGTGGTGGCAC 
ACGCCTGTAGTCCCAGCTACTAGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCAGGAGGCGG 
AGGTTGCAGTGAGCCGAGATTGTGTCACTGCCCTCCAGCCTGGGCGACAGAGCCAGATTCTGT 

CTC 
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FIGURE 130 

MGCHVATSCHVAWLLVLISGCWGQVNRLPFFTNHFFDTYLLISEDTPVGSSVTQLLAQDMDND 
PLVFGVSGEEASRFFAVEPDTGWWLRQPLDRETKSEFTVEFSVSDHQGVITRKVNIQVGDVN 
DNAPTFHNQPYSVRI PENTPVGTPIFIVNATDPDLGAGGSVLYSFQPPSQFFAIDSARGIVTV 
IRELDYETTQAYQLTVNATDQDKTRPLSTLANLAIIITDVQDMDPIFINLPYSTNIYEHSPPG 
TTVRIITAIDQDKGRPRGIGYTIVSGNTNSIFALDYISGVLTLNGLLDRENPLYSHGFILTVK 
GTELNDDRTPSDATVTTTFNILVIDINDNAPEFNSSEYSVAITELAQVGFALPLFIQVVDKDE 
NLGLNSMFEVYLVGNNSHHFIISPTSVQGKADIRIRVAIPLDYETVDRYDFDLFANESVPDHV 
GYAKVKITLINENDNRPIFSQPLYNISLYENVTVGTSVLTVLVSPRFTAGPLSSPGPTVVRHP 
EGFCPRDLSNQGRRHPQI PELCLLVY 

Important features of the protein: 
Signal peptide: 
amino acids 1-23 
Transmembrane domain: 
amino acids 355-374 
N-glycosylation sites. 

amino acids 155-159, 206-210, 349-353, 393-397, 434-438, 466-470, 
472-476 

N-myristoylation sites . 

amino acids 2-8, 49-55, 162-168, 270-276, 278-284, 316-322 
Amidation site, 
amino acids 515-519 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 11-22 
Leucine zipper pattern. 

amino acids 298-320 

PTS HPR component serine phosphorylation site signature. 

amino acids 377-393 

Cadherins extracellular repeated domain signature. 

amino acids 120-131, 336-347 
Cadherins extracellular 

amino acids 120-144, 336-360 
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FIGURE 131 

GTGGGCCGCCCCTGCTGCTGCCGTCCATGCTGATGTTTGCGGTGATCGTGGCCTCCAGCGGGC 
TGCTGCTCATGATCGAGCGGGGCATCCTGGCCGAGATGAAGCCCCTGCCCCTGCACCCGCCCG 
GCCGCGAGGGCACAGCCTGGCGCGGGAAAGCCCCCAAGCCTGGGGGCCTGTCCCTCAGGGCTG 
GGGACGCGGACTTGCAAGTGCGGCAGGACGTCCGGAACAGGACCCTGCGGGCGGTGTGCGGAC 
AGCCAGGCATGCCCCGGGACCCCTGGGACTTGCCGGTGGGGCAGCGGCGCACCCTGCTGCGCC 
ACATCCTCGTAAGTGACCGTTACCGCTTCCTCTACTGCTACGTCCCCAAGGTGGCCTGCTCTA 
ACTGGAAGCGGGTGATGAAGGTGCTGGCAGGCGTCCTGGACAGCGTGGACGTCCGCCTCAAGA 
TGGACCACCGCAGTGACCTGGTGTTCCTGGCCGACCTGCGGCCTGAGGAGATTCGCTACCGCC 
TGCAGCACTACTTTAAGTTCCTGTTTGTGCGGGAGCCCTTGGAACGCCTCCTCTCTGCCTACC 
GCAACAAGTTTGGCGAGATCCGAGAGTACCAGCAACGCTATGGGGCTGAGATAGTGAGGCGGT 
ACAGGGCTGGAGCGGGGCCCAGCCCTGCAGGCGACGATGTCACATTCCCCGAGTTCCTGAGAT 
ACCTGGTGGATGAGGACCCTGAGCGCATGAATGAGCATTGGATGCCCGTGTACCACCTGTGCC 
AGCCTTGTGCCGTGCACTATGACTTTGTGGGCTCCTATGAGAGGCTGGAGGCTGATGCAAATC 
AGGTGCTGGAGTGGGTACGGGCACCACCTCACGTCCGATTTCCAGCTCGCCAGGCCTGGTACC 
GGCCAGCCAGCCCCGAAAGCCTGCATTACCACTTGTGCAGTGCCCCCCGGGCCCTGCTGCAGG 
ATGTGCTGCCTAAGTATATCCTGGACTTCTCCCTCTTTGCCTACCCACTGCCTAATGTCACCA 
AGGAGGCGTGTCAGCAGTGACCATGGGTGTGGGGCCAGCAGCTGGTGGGGACTGGTTTCAACG 
CCAGCTTTCTGTGCTTCTGCCTGTCATTCGGAGAAACTCTGGCTCTGGGGCTTGGGGCTTCTC 
AGGATCCTGGATGGCAGAGACTGCCCTCAGAAGTTCCTTGTCCAGGGTGGGCACCCACAGTGA 
CTCAGAGGACAGGGCTAGGCAGGAGACCTGCTGCTCCTCATTGGGGGGATCTCTTGGGGGGCA 
GACACCAGTTTGCCAATGAAGCAACACATCTGATCTAAAGACTGGCTCCAGACCCCGGGCTGC 
CAGGATTATGCAGTCCACTTGGTCTACCTTAATTTAACCTGTGGCCAAACTCAGAGATGGTAC 
CAGCCAGGGGCAAGCATGACCAGAGCCAGGGACCCTGTGGCTCTGATCCCCCATTTATCCACC 
CCATGTGCCTCAGGACTAGAGTGAGCAATCATACCTTATAAATGACTTTTGTGCCTTTCTGCT 
CCAGTCTCAAAATTTCCTACACCTGCCAGTTCTTTACATTTTTCCAAGGAAAGGAAAACGGM 
GCAGGGTTCTTGCCTGGTAGCTCCAGGACCCAGCTCTGCAGGCACCCAAAGACCCTCTGTGCC 
CAGCCTCTTCCTTGAGTTCTCGGAACCTCCTCCCTAATTCTCCCTTCCTTCCCCACAAGGCCT 
TTGAGGTTGTGACTGTGGCTGGTATATCTGGCTGCCATTTTTCTGATGCATTTATTTAAAATT 
TGTACTTTTTGATAGAACCCTTGTAAGGGCTTTGTTTTCCTAATAGCTGACTTTTTAATAAAG 
CAGTTTTATATAT 
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FIGURE 132 

MLMFAVIVASSGLLLMIERGILAEMKPLPLHPPGREGTAWRGKAPKPGGLSLRAGDADLQVRQ 
DVRNRTLRAVCGQPGMPRDPWDLPVGQRRTLLRHILVSDRYRFLYCYVPKVACSNWKRVMKVL 
AGVLDSVDVRLKMDHRSDLVFLADLRPEEIRYRLQHYFKFLFVREPLERLLSAYRNKFGEIRE 
YQQRYGAEIVRRYRAGAGPSPAGDDVTFPEFLRYLVDEDPERMNEHWMPVYHLCQPCAVHYDF 
VGSYERLEADANQVLEWVRAPPHVRFPARQAWYRPASPESLHYHLCSAPRALLQDVLPKYILD 
FSLFAYPLPNVTKEACQQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

N-glycosylation sites . 

amino acids 67-71, 325-329 

Tyrosine kinase phosphorylation sites. 

amino acids 152-159, 183-183 

N-myristoylation sites . 

amino acids 89-95, 128-134 
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FIGURE 133 

CGGCAGTTCTGGCCCCTGCAGCTGGAGGTACCCTGAGTTCTGAGGGTCGTAGTGCTGTTTCTG 
GTATTCTCATCGCGGTCACCTCTACCGGTGTGGACAAGTAAAGTTTGAATCAGCTTCTCCATG 
GCCTGGGCACCAGTTCCCGGCTGAGCCATTTTCCTTTTGGCTAAAAGTCCCCGCCCAGAGGCC 
AATTCGTCGCGGCGGCGGTGGAGATCGCAGGTCGCTCAGGCTTGCAGMGGGTCAAGGGTTGT 
GGAGAGTGGTCAGAAACCAGCAGCTGCAACAAGAAGGCTACAGTGAGCAAGGCTACCTCACCA 
GAGAGCAGAGCAGGAGAATGGATGCGAGCAACATTTCTAACACCAATCATCGTAAACAAGTCC 
AAGGAGGCATTGACATATATCATCTTTTGAAGGCAAGGAAATCG7VAAGAACAGGAAGGATTCA 
TTAATTTGGAAATGTTGCCTCCTGAGCTAAGCTTTACCATCTTGTCCTACCTGTVATGCAACTG 
ACCTTTGCTTGGCTTCATGTGTTTGGCAGGACCTTGCGAATGATGAACTTCTCTGGCAAGGGT 
TGTGCAAATCCACTTGGGGTCACTGTTCCATATACAATAAGTVACCCACCTTTAGGATTTTCTT 
TTAGAAAATTGTATATGCAGCTGGATGAAGGCAGCCTCACCTTTAATGCCAACCCAGATGAGG 
GAGTGAACTACTTTATGTCCAAGGGTATCCTGGATGATTCGCCAAAGGAAATAGCAAAGTTTA 
TCTTCTGTACAAGAACACTAAATTGGAAAAAACTGAGAATCTATCTTGATGAAAGGAGAGATG 
TCTTGGATGACCTTGTAACATTGCATAATTTTAGAAATCAGTTCTTGCCAAATGCACTGAGAG 
AATTTTTTCGTCATATCCATGCCCCTGAAGAGCGTGGAGAGTATCTTGAAACTCTTATAACAA 
AGTTCTCACATAGATTCTGTGCTTGCAACCCTGATTTAATGCGAGAACTTGGCCTTAGTCCTG 
ATGCTGTCTATGTACTGTGCTACTCTTTGATTCTACTTTCCATTGACCTCACTAGCCCTCATG 
TGAAGAATAAAATGTCAAAAAGGGAATTTATTCG7VAATACCCGTCGCGCTGCTCAAAATATTA 
GTGAAGATTTTGTAGGGCATCTTTATGACAATATCTACCTTATTGGCCATGTGGCTGCATAAA 
AAGCACAATTGCTAGGACTTCAGTTTTTACTTCAGACTAAAGCTACCCAAGGACTTAGCAGAT 
ATGGGGGTTACATCAGTGCTGGTCATTGTAGCCTGAGTATACAATCAAGCTTCAGTGTGCAAC 
CTTTTTTTCTTTTGCCATTTTCTATTTTAGTAATTTCCTTGGGGAACTAAATAATTTTGCAGA 
ATTTTTCCTAATTTTGTTTATCACGTTTTGCACAAAGCAGAGCCACTGTCTAACACAGCTGTT 
AACGAATGATAAACTGACATTATACTCTAAAAGATGGTGTATTTGTGCATTAGATTTGCCTGA 
AAAACTTTATCCATTTCCATTCTTTATACAAATACCATGTAATGTGTACATATTTAACTAAAG 
AGATTTATAGTCATAATTATTTTATTGTAAAGATTTTAACTAAAGTTTTTCCTTTTCTCTC 
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FIGURE 134 

MGQGLWRVVRNQQLQQEGYSEQGYLTREQSRRMDASNISNTNHRKQVQGGIDIYHLLKARKSK 
EQEGFINLEMLPPELSFTILSYLNATDLCLASCVWQDLANDELLWQGLCKSTWGHCSIYNKNP 
PLGFSFRKLYMQLDEGSLTFNANPDEGVNYFMSKGILDDSPKEIAKFIFCTRTLNWKKLRIYL 
DERRDVLDDLVTLHNFRNQFLPNALREFFRHIHAPEERGEYLETLITKFSHRFCACNPDLMRE 
LGLSPDAVYVLCYSLILLSIDLTSPHVKNKMSKREFIRNTRRAAQNISEDFVGHLYDNIYLIG 
HVAA 

Important features of the protein: 
Transmembrane domain: 

amino acids 253-272 

N-glycosylation sites . 

amino acids 37-41, 87-91, 298-302 



N-myristoylation site. 

amino acids 110-116 
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FIGURE 135 

GGCACGAGGGAGCCTCCGTTAGGGGGTGGGAAAGGACTTTGCCATAGGTCGCTGAGGCCACCA 
TCTGCTCTCTTACTGGCCAAGGGCGTAAAAAGATAGTCTTCCCATTAGCTAGAGAGCAAACCC 
CAGAAAGCCTATTGGCTGCGCCGTCCGCGGGCCTTGGTCCGCTTTGAAGGCGGGCTGCGGCTG 
CGAGAGGAGGGCGGGCGGGAGGCTAGCTGTTGTCGTGGTTGCTCGGAGGCACGTGTGCAGTCC 
CGGAAGCGGCGAGGGGAAACTGCTCCGCGCGCGCCGCGGGAGGAGGAACCGCCCGGTCCTTTA 
GGGTCCGGGCCCGGCCGGGCCATGGATTCAATGCCTGAGCCCGCGTCCCGCTGTCTTCTGCTT 
CTTCCCTTGCTGCTGCTGCTGCTGCTGCTGCTGCCGGCCCCGGAGCTGGGCCCGAGCCAGGCC 
GGAGCTGAGGAGAACGACTGGGTTCGCCTGCCCAGCAAATGCGAAGTGTGTAAATATGTTGCT 
GTGGAGCTGAAGTCAGCCTTTGAGGAAACCGGCAAGACCAAGGAGGTGATTGGCACGGGCTAT 
GGCATCCTGGACCAGAAGGCCTCTGGAGTCAAATACACCAAGTCGGACTTGCGGTTAATCGAA 
GTCACTGAGACCATTTGCAAGAGGCTCCTGGATTATAGCCTGCACAAGGAGAGGACCGGCAGC 
AATCGATTTGCCAAGGGCATGTCAGAGACCTTTGAGACATTACACAACCTGGTACACAAAGGG 
GTCAAGGTGGTGATGGACATCCCCTATGAGCTGTGGAACGAGACTTCTGCAGAGGTGGCTGAC 
CTCAAGAAGCAGTGTGATGTGCTGGTGGAAGAGTTTGAGGAGGTGATCGAGGACTGGTACAGG 
AACCACCAGGAGGAAGACCTGACTGAATTCCTCTGCGCCAACCACGTGCTGAAGGGAAAAGAC 
ACCAGTTGCCTGGCAGAGCAGTGGTCCGGCAAGAAGGGAGACACAGCTGCCCTGGGAGGGAAG 
AAGTCCAAGAAGAAGAGCAGCAGGGCCAAGGCAGCAGGCGGCAGGAGTAGCAGCAGCAAACAA 
AGGAAGGAGCTGGGTGGCCTTGAGGGAGACCCCAGCCCCGAGGAGGATGAGGGCATCCAGAAG 
GCATCCCCTCTCACACACAGCCCCCCTGATGAGCTCTGAGCCCACCCAGCATCCTCTGTCCTG 
AGACCCCTGATTTTGAAGCTGAGGAGTCAGGGGCATGGCTCTGGCAGGCCGGGATGGCCCCGC 
AGCCTTCAGCCCCTCCTTGCCTTGGCTGTGCCCTCTTCTGCCAAGGAAAGACACAAGCCCCAG 
GAAGAACTCAGAGCCGTCATGGGTAGCCCACGCCGTCCTTTCCCCTCCCCAAGTGTTTCTCTC 
CTGACCCAGGGTTCAGGCAGGCCTTGTGGTTTCAGGACTGCAAGGACTCCAGTGTGAACTCAG 
GAGGGGCAGGTGTCAGAACTGGGCACCAGGACTGGAGCCCCCTCCGGAGACCAAACTCACCAT 
CCCTCAGTCCTCCCCAACAGGGTACTAGGACTGCAGCCCCCTGTAGCTCCTCTCTGCTTACCC 
CTCCTGTGGACACCTTGCACTCTGCCTGGCCCTTCCCAGAGCCCAAAGAGTAAAAATGTTCTG 
GTTCTGATTTCTGAAAAAAAAAAAAAAAAAAATTCCT 
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FIGURE 136 

MDSMPEPASRCLLLLPLLLLLLLLLPAPELGPSQAGAEENDWVRLPSKCEVCKYVAVELKSAF 
EETGKTKEVIGTGYGILDQKASGVKYTKSDLRLIEVTETICKRLLDYSLHKERTGSNRFAKGM 
SETFETLHNLVHKGVKWMDIPYELWNETSAEVADLKKQCDVLVEEFEEVIEDWYRNHQEEDL 
TEFLCANHVLKGKDTSCLAEQWSGKKGDTAALGGKKSKKKSSRAKAAGGRSSSSKQRKELGGL 
EGDPSPEEDEGIQKASPLTHSPPDEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-26 

N-glycosylation site. 

amino acids 153-157 

cAMP- and cGMP- dependent protein kinase phosphorylation sites. 

amino acids 227-231, 228-232 

Tyrosine kinase phosphorylation site. 

amino acids 142-150 

N-myr i s toy la tion s i tes . 

amino acids 36-42, 74-80, 86-92, 125-131, 222-228, 237-243, 
250-256, 263-269 

Amidation sites. 

amino acids 212-216, 222-226 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 62-70 
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FIGURE 137 

CACGCCTCCCGCTGCCAGCCCGGCACCGGGATCTTAATCAGTCACTATGAAAACTCATTAGCT 
CCACAGCAATGAGTCCTCCACTGCTGAAGCTTGGCGCTGTGCTTAGTACCATGGCAATGATCT 
CAAACTGGATGTCCCAAACTCTCCCATCCTTGGTGGGACTGAACACCACGAGGCTGTCGACTC 
CGGATACCTTAACTCAGATTAGTCCTAAAGAAGGGTGGCAGGTGTACAGCTCAGCTCAGGATC 
CTGATGGGCGGTGCATTTGCACAGTTGTTGCTCCAGAACAAAACCTGTGTTCCCGGGATGCCA 
AAAGCAGGCAACTTCGCCAACTACTGGAAAAGGTTCAGAACATGTCCCAGTCTATTGAAGTCT 
TAAACTTGAGAACTCAGAGAGATTTCCAATATGTTTTAAAAATGGAAACCCAAATGAAAGGGC 
TGAAGGCAA7VATTTCGGCAGATTGAAGATGATCGAAAGACACTTATGACCAAGCATTTTCAGG 
AGTTGAAAGAGAAAATGGACGAGCTCCTGCCTTTGATCCCCGTGCTGGAACAGTACAAAACAG 
ATGCTAAGTTAATCACCCAGTTCAAGGAGGAAATAAGGAATCTGTCTGCTGTCCTCACTGGTA 
TTCAGGAGGAAATTGGTGCCTATGACTACGAGGAACTACACCAAAGAGTGCTGAGCTTGGAAA 
CAAGACTTCGTGACTGCATGAAAAAGCTAACATGTGGCAAACTGATGAAAATCACAGGCCCAG 
TTACAGTCAAGACATCTGGAACCCGATTTGGTGCTTGGATGACAGACCCTTTAGCATCTGAGA 
AAAACAACAGAGTCTGGTACATGGACAGTTATACTAACAATAAAATTGTTCGTGAATACAAAT 
CAATTGCAGACTTTGTCAGTGGGGCTGAATCAAGGACATACAACCTTCCTTTCAAGTGGGCAG 
GAACTAACCATGTTGTCTACAATGGCTCACTCTATTTTAACAAGTATCAGAGTAATATCATCA 
TCAAATACAGCTTTGATATGGGGAGAGTGCTTGCCCAACGAAGCCTGGAGTATGCTGGTTTTC 
ATAATGTTTACCCCTACACATGGGGTGGATTCTCTGACATCGACCTAATGGCTGATGAAATCG 
GGCTGTGGGCTGTGTATGCAACTAACCAGAATGCAGGCAATATTGTCATCAGCCAACTTAACC 
AAGATACCTTGGAGGTGATGAAGAGCTGGAGCACTGGCTACCCCAAGAGAAGTGCAGGGGAAT 
CTTTCATGATCTGTGGGACACTGTATGTCACCAACTCCCACTTAACTGGAGCCAAGGTGTATT 
ATTCCTATTCCACCAAAACCTCCACATATGAGTACACAGACATTCCCTTCCATAACCAATACT 
TTCACATATCCATGCTTGACTACAATGCAAGAGATCGAGCTCTCTATGCCTGGAACAATGGCC 
ACCAGGTGCTGTTCAATGTCACCCTTTTCCATATCATCAAGACAGAGGATGACACATAGGCAA 
ATGTGACATGTTTTCATTGATTTAAACAGTGTGATTTGTGATAAACTCTATAAGACCCCTTCC 
GTTTTTTTCTTCACTATTATTTTTCATCATTTCTCC/^AAGCAAAGCATTTTTATTGTAAAGTT 
GGTGTTTCAAAAACATAGCTGAGCTTGTCTAACTTACCATGTTGGAAACACATCTTAACTTCT 
AAATTTACAAGGCCTATCATGTCCTTGTCATGAAAAGCACTAAAAAAAAAAAAGAGTTTAAGT 
GGCTAAAGTCATAGTTTTGCAAGAGATTAATGATCTGCCTTATATTAGAGTCAGAGACTAATG 
GTGGCTTAAATGCACGAATGTCTTTTTTTTTAAAACTGTCATTTTTTACTGTCTTTTGCTCCA 
TCTCAGGAAATATTTTGGTAGGAATTAGGAGAACAAAAAGCACTTTTATCCCATTTATTTCTT 
TAAAAAATGTAAGGATTTCATTTATATTGAAAAATAATATTAATCATTTTGCTGTTAACACAA 
TTCTCTGATGCGGTGCTGTACAGTCATTTTTAAATCTCTTGCTAACATTTTATTGGCAGTATG 
TATTTCTACCATTGTAACCACCATTGTGCTATTGTATCTCTTCACTTCTGTGAAAGTAATATT 
TTTTATAAAANACACTGNAATTTTAAAAAAAAAAAAAAAAAACAAAAAAAAAAAAAAAAA7\AAAA 
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FIGURE 138 

MSPPLLKLGAVLSTMAMISNWMSQTLPSLVGLNTTRLSTPDTLTQISPKEGWQVYSSAQDPDG 
RCICTVVAPEQNLCSRDAKSRQLRQLLEKVQNMSQSIEVLNLRTQRDFQYVLKMETQMKGLKA 
KFRQIEDDRKTLMTKHFQELKEKMDELLPLIPVLEQYKTDAKLITQFKEEIRNLSAVLTGIQE 
EIGAY DYEELHQRVLSLETRLRDCMKKLTCGKLMKITGPVTVKTSGTRFGAWMTDPLASEKNN 
RVWYMDS YTNNKIVREYKS I ADFVSGAESRTYNLPFKWAGTNH VVYNGSLYFNKYQSN 1 1 IKY 
SFDMGRVLAQRSLEYAGFHNVYPYTWGGFSDIDLMADEIGLWAVYATNQNAGNIVISQLNQDT 
LEVMKSWSTGYPKRSAGESFMICGTLYVTNSHLTGAKVYYSYSTKTSTYEYTDIPFHNQYFHI 
SMLDYNARDRALYAWNNGHQVLFNVTLFHIIKTEDDT 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

N-glycosylation sites . 

amino acids 33-37, 95-99, 179-183, 299-303, 465-469 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 215-219 

Tyrosine kinase phosphorylation site. 

amino acids 106-114 

N-myristoylation sites . 

amino acids 9-15, 31-37, 235-241, 239-245 
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FIGURE 139 

GAAGCAGTGCAGAGAGGAGAGCGGAGCGGAGCTGCCGCTGAGCAAAGGCCTTCACCATCGCCG 
AGTCCCCCGGCTGCTGCTCCGTCTGGGCCCGCTGCCTCCACTGCCTGTATAGCTGCCACTGGA 
GGAAATGCCCCAGAGAGAGGATGCAAACCAGCAAGTGCGACTGTATCTGGTTTGGCCTGCTCT 
TCCTCACCTTCCTCCTTTCCCTGAGCTGGCTGTACATCGGGCTCGTCCTTCTCAATGACCTGC 
ACAACTTCAATGAATTCCTCTTCCGCCGCTGGGGACACTGGATGGACTGGTCCCTGGCATTCC 
TGCTGGTCATCTCTCTACTGGTCACATATGCATCCTTGCTATTGGTCCTGGCCCTGCTCCTGC 
GGCTTTGTAGACAGCCCCTGCATCTGCACAGCCTCCACAAGGTGCTGCTGCTCCTCATTATGC 
TGCTTGTGGCGGCTGGCCTTGTGGGACTGGACATCCAATGGCAGCAGGAGTGGCATAGCTTGC 
GTGTGTCACTGCAGGCCACAGCCCCATTCCTTCATATTGGAGCAGCCGCTGGAATTGCCCTCC 
TGGCCTGGCCTGTGGCTGATACCTTCTACCGTATCCACCGAAGAGGTCCCAAGATTCTGCTAC 
TGCTCCTATTTTTTGGAGTTGTCCTGGTCATCTACTTGGCCCCCCTATGCATCTCCTCACCCT 
GCATCATGGAACCCAGAGACTTACCACCCAAGCCTGGGCTGGTGGGACACCGAGGGGCCCCCA 
TGCTGGCTCCCGAGAACACCCTGATGTCCTTGCGGAAGACAGCTG7VATGCGGAGCTACTGTGT 
TTGAGACTGATGTGATGGTCAGCTCCGATGGGGTCCCCTTCCTCATGCATGATGAGCACCTCA 
GCAGGACCACGAATGTAGCCTCTGTATTCCCAACCCGAATCACAGCCCACAGCAGTGACTTCT 
CCTGGACTGAACTGAAGAGACTCAATGCTGGATCCTGGTTCCTAGAGAGGCGACCCTTCTGGG 
GGGCCAAACCGCTGGCAGGCCCTGATCAGAAAGAGGCTGAGAGTCAGACGGTACCAGCATTAG 
AAGAGCTATTGGAGGAAGCTGCAGCCCTCAACCTTTCCATCATGTTCGACTTGCGCCGACCCC 
CACAGAACCACACATACTATGACACTTTTGTGATCCAGACATTGGAGACTGTGCTGAATGCAA 
GGGTGCCCCAAGCCATGGTCTTTTGGCTACCAGATGAAGATCGGGCTAATGTCCAACGACGGG 
CACCTGGAATGCGCCAGATATATGGACGTCAGGGAGGCAACAGAACGGAGAGGCCCCAGTTTC 
TTAACCTCCCCTATCAAGATCTGCCACTATTGGATATCAAGGCATTGCATAAGGATAATGTCT 
CGGTGAACCTATTTGTAGTGAACAAGCCCTGGCTCTTCTCTCTGCTTTGGTGTGCAGGGGTGG 
ATTCGGTCACCACCAACGACTGCCAGCTGCTGCAGCAGATGCGTTACCCTATCTGGCTTATTA 
CCCCTCAAACCTACCTAATCATATGGGTCATTACCAATTGTGTTTCCACCATGCTGCTTTTGT 
GGACCTTCCTCCTCCAAAGGAGATTTGTTAAGAAGAGAGGGAAAACTGGCTTAGAAACAGCAG 
TGCTGCTGACAAGGATCAACAATTTCATGATGGAGTGAATGCCCTGCCCTGCTTCCCCACCCA 
AGCCAGTCTACATTGCCCAAACAGCAAGGGTTGGAGAGTGGCTTAAGTGGAATGCTTCAGGGG 
TGGTGGGTTGCAAGTGGGGGGAGCTTTGCCAACAGGAGGTTTTGAACCATGAGGGCCCTCTGC 
CCAGGTGATGGGCATTCCCTMGCTGCTATGGAATCTGCTCCCTTTGGGGTTTTGACCTGAGA 
TGTTTGGGAAGAGAGTGAGTAATGAGAAGTTTCTCCTCAAATGAAACTAGAACAGAGGAAGTA 
AAAGGGAGATTGCTCGGA 
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FIGURE 140 

MAESPGCCSVWARCLHCLYSCHWRKCPRERMQTSKCDCIWFGLLFLTFLLSLSWLYIGLVLLN 
DLHNFNEFLFRRWGHWMDWSLAFLLVISLLVTYASLLLVLALLLRLCRQPLHLHSLHKVLLLL 
IMLLVAAGLVGLDIQWQQEWHSLRVSLQATAPFLHIGAAAGIALLAWPVADTFYRIHRRGPKI 
LLLLLFFGVVLVIYLAPLCISSPCIMEPRDLPPKPGLVGHRGAPMLAPENTLMSLRKTAECGA 
TVFETDVMVSSDGVPFLMHDEHLSRTTNVASVFPTRITAHSSDFSWTELKRLNAGSWFLERRP 
FWGAKPLAGPDQKEAESQTVPALEELLEEAAALNLSIMFDLRRPPQNHTYYDTFVIQTLETVL 
NARVPQ/^MVFWLPDEDRANVQRRAPGMRQIYGRQGGNRTERPQFLNLPYQDLPLLDIKALHKD 
NVSVNLFVVNKPWLFSLLWCAGVDSVTTNDCQLLQQMRYPIWLITPQTYLIIWVITNCVSTML 
LLWTFLLQRRFVKKRGKTGLETAVLLTRINNFMME 

Important features of the protein: 
Transmembrane domains : 

amino acids 38-60, 83-107, 122-138, 156-173, 189-210, 484-506 
N-glycosylation sites . 

amino acids 349-353, 362-366, 415-419, 442-446 

N-myristoylation sites . 

amino acids 163-169, 413-419, 523-529 

Leucine zipper pattern. 

amino acids 93-115, 109-131 

Glutamine amidotransf erases class-II active site . 

amino acids 1-13 
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FIGURE 141 

GCCGCCGGCCCGGGCTGGAGCCGAGCGCAGCAGCCACCGCCGCCGCCGCGCCAGAAGTTTGGGTTGAACCGGAGC 
TGCCGGGAGGAAACTTTTTTCTTTTTTCCCCCTCCCTCCCGGGAGGAGGAGGAGGAGGAGGAGGGGAAGCTGCCG 
CCGGCGCCAAGGCTCGTGGGCTCGGGGTCGGCGCGGCCCGCAGAAGGGGCGGGGGCCTCGCCCCGCGAGGGGAGG 
CGCGCCCCGGGGGCCCCGAGAGGGGCGGTGAGGACCGCGGGCTGCTGGTGCGGCGGCGGCGGCGCGTGTGCCCCG 
CGCAGGGGAGGGCGCCCGCCCCGCTCCCGGCCCGGCTGCGAGGAGGAGGCGGCGGCGGCGCAGGAGGATGTACTT 
GGTGGCGGGGGACAGGGGGTTGGCCGGCTGCGGGCACCTCCTGGTCTCGCTGCTGGGGCTGCTGCTGCTGCTGGC 
GCGCTCCGGCACCCGGGCGCTGGTCTGCCTGCCCTGTGACGAGTCCAAGTGCGAGGAGCCCAGGAACTGCCCGGG 
GAGCATCGTGCAGGGCGTCTGCGGCTGCTGCTACACGTGCGCCAGCCAGAGGAACGAGAGCTGCGGCGGCACCTT 
CGGGATTTACGGAACCTGCGACCGGGGGCTGCGTTGTGTCATCCGCCCCCCGCTCAATGGCGACTCCCTCACCGA 
GTACGAAGCGGGCGTTTGCGAAGATGAGAACTGGACTGATGACCAACTGCTTGGTTTTAAACCATGCAATGAAAA 
CCTTATTGCTGGCTGCAATATAATCAATGGGAAATGTGAATGTAACACCATTCGAACCTGCAGCAATCCCTTTGA 
GTTTCCAAGTCAGGATATGTGCCTTTCAGCTTTAAAGAGAATTGAAGAAGAGAAGCCAGATTGCTCCAAGGCCCG 
CTGTGAAGTCCAGTTCTCTCCACGTTGTCCTGAAGATTCTGTTCTGATCGAGGGTTATGCTCCTCCTGGGGAGTG 
CTGTCCCTTACCCAGCCGCTGCGTGTGCAACCCCGCAGGCTGTCTGCGCAAAGTCTGCCAGCCGGGAAACCTGAA 
•CATACTAGTGTCAAAAGCCTCAGGGAAGCCGGGAGAGTGCTGTGACCTCTATGAGTGCAAACCAGTTTTCGGCGT 
GGACTGCAGGACTGTGGAATGCCCTCCTGTTCAGCAGACCGCGTGTCCCCCGGACAGCTATGAAACTCAAGTCAG 
ACTAACTGCAGATGGTTGCTGTACTTTGCCAACAAGATGCGAGTGTCTCTCTGGCTTATGTGGTTTCCCCGTGTG 
TGAGGTGGGATCCACTCCCCGCATAGTCTCTCGTGGCGATGGGACACCTGGAAAGTGCTGTGATGTCTTTGAATG 
TGTTAATGATACAAAGCCAGCCTGCGTATTTAACAATGTGGAATATTATGATGGAGACATGTTTCGAATGGACAA 
CTGTCGGTTCTGTCGATGCCAAGGGGGCGTTGCCATCTGCTTCACTGCCCAGTGTGGTGAGATAAACTGCGAGAG 
GTACTACGTGCCCGAAGGAGAGTGCTGCCCAGTGTGTGAAGATCCAGTGTATCCTTTTAATAATCCCGCTGGCTG 
CTATGCCAATGGCCTGATCCTTGCCCACGGAGACCGGTGGCGGGAAGACGACTGCACATTCTGCCAGTGCGTCAA 
CGGTGAACGCCACTGCGTTGCGACCGTCTGCGGACAGACCTGCACAAACCCTGTGAAAGTGCCTGGGGAGTGTTG 
CCCTGTGTGCGAAGAACCAACCATCATCACAGTTGATCCACCTGCATGTGGGGAGTTATCAAACTGCACTCTGAC 
AGGGAAGGACTGCATTAATGGTTTCAAACGCGATCACAATGGTTGTCGGACCTGTCAGTGCATAAACACCGAGGA 
ACTATGTTCAGAAGGTAAACAAGGCTGCACCTTGAACTGTCCCTTCGGTTTCCTTACTGATGCCCAAAACTGTGA 
GATCTGTGAGTGCCGCCCAAGGCCCAAGAAGTGCAGACCCATAATCTGTGACAAGTATTGTCCACTTGGATTGCT 
GAAGAATAAGCACGGCTGTGACATCTGTCGCTGTAAGAAATGTCCAGAGCTCTCATGCAGTAAGATCTGCCCCTT 
GGGTTTCCAGCAGGACAGTCACGGCTGTCTTATCTGCAAGTGCAGAGAGGCCTCTGCTTCAGCTGGGCCACCCAT 
CCTGTCGGGCACTTGTCTCACCGTGGATGGTCATCATCATAAAAATGAGGAGAGCTGGCACGATGGGTGCCGGGA 
ATGCTACTGTCTCAATGGACGGGAAATGTGTGCCCTGATCACCTGCCCGGTGCCTGCCTGTGGCAACCCCACCAT 
TCACCCTGGACAGTGCTGCCCATCATGTGCAGATGACTTTGTGGTGCAGAAGCCAGAGCTCAGTACTCCCTCCAT 
TTGCCACGCCCCTGGAGGAGAATACTTTGTGGAAGGAGAAACGTGGAACATTGACTCCTGTACTCAGTGCACCTG 
CCACAGCGGACGGGTGCTGTGTGAGACAGAGGTGTGCCCACCGCTGCTCTGCCAGAACCCCTCACGCACCCAGGA 
TTCCTGCTGCCCACAGTGTACAGATCAACCTTTTCGGCCTTCCTTGTCCCGCAATAACAGCGTACCTAATTACTG 
CAAAAATGATGAAGGGGATATATTCCTGGCAGCTGAGTCCTGGAAGCCTGACGTTTGTACCAGCTGCATCTGCAT 
TGATAGCGTAATTAGCTGTTTCTCTGAGTCCTGCCCTTCTGTATCCTGTGAAAGACCTGTCTTGAGAAAAGGCCA 
GTGTTGTCCCTACTGCATAGAAGACACAATTCCAAAGAAGGTGGTGTGCCACTTCAGTGGGAAGGCCTATGCCGA 
CGAGGAGCGGTGGGACCTTGACAGCTGCACCCACTGCTACTGCCTGCAGGGCCAGACCCTCTGCTCGACCGTCAG 
CTGCCCCCCTCTGCCCTGTGTTGAGCCCATCAACGTGGAAGGAAGTTGCTGCCCAATGTGTCCAGAAATGTATGT 
CCCAGAACCAACCAATATACCCATTGAGAAGACAAACCATCGAGGAGAGGTTGACCTGGAGGTTCCCCTGTGGCC 
CACGCCTAGTGAAAATGATATCGTCCATCTCCCTAGAGATATGGGTCACCTCCAGGTAGATTACAGAGATAACAG 
GCTGCACCCAAGTGAAGATTCTTCACTGGACTCCATTGCCTCAGTTGTGGTTCCCATAATTATATGCCTCTCTAT 
TATAATAGCATTCCTATTCATCAATCAGAAGAAACAGTGGATACCACTGCTTTGCTGGTATCGAACACCAACTAA 
GCCTTCTTCCTTAAATAATCAGCTAGTATCTGTGGACTGCAAGAAAGGAACCAGAGTCCAGGTGGACAGTTCCCA 
GAGAATGCTAAGAATTGCAGAACCAGATGCAAGATTCAGTGGCTTCTACAGCATGCAAAAACAGAACCATCTACA 
GGCAGACAATTTCTACCAAACAGTGTGAAGAAAGGCAACTAGGATGAGGTTTCAAAAGACGGAAGACGACTAAAT 
CTGCTCTAAAAAGTAAACTAGAATTTGTGCACTTGCTTAGTGGATTGTATTGGATTGTGACTTGATGTACAGCGC 
TAAGACCTTACTGGGATGGGCTCTGTCTACAGCAATGTGCAGAACAAGCATTCCCACTTTTCCTCAAAAAA 
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FIGURE 142 

MYLVAGDRGLAGCGHLLVSLLGLLLLLARSGTRALVCLPCDESKCEEPRNCPGSIVQGVCGCC 
YTCASQRNESCGGTFGIYGTCDRGLRCVIRPPLNGDSLTEYEAGVCEDENWTDDQLLGFKPCN 
ENLIAGCNIINGKCECNTIRTCSNPFEFPSQDMCLSALKRIEEEKPDCSKARCEVQFSPRCPE 
DSVLIEGYAPPGECCPLPSRCVCNPAGCLRKVCQPGNLNILVSKASGKPGECCDLYECKPVFG 
VDCRTVECPPVQQTACPPDSYETQVRLTADGCCTLPTRCECLSGLCGFPVCEVGSTPRIVSRG 
DGTPGKCCDVFECVNDTKPACVFNNVEYYDGDMFRMDNCRFCRCQGGVAICFTAQCGEINCER 
YYVPEGECCPVCEDPVYPFNNPAGCYANGLILAHGDRWREDDCTFCQCVNGERHCVATVCGQT 
CTNPVKVPGECCPVCEEPTIITVDPPACGELSNCTLTGKDCINGFKRDHNGCRTCQCINTEEL 
CSERKQGCTLNCPFGFLTDAQNCEICECRPRPKKCRPI ICDKYCPLGLLKNKHGCDICRCKKC 
PELSCSKICPLGFQQDSHGCLICKCREASASAGPPILSGTCLTVDGHHHKNEESWHDGCRECY 
CLNGREMCALITCPVPACGNPTIHPGQCCPSCADDFVVQKPELSTPSICHAPGGEYFVEGETW 
NIDSCTQCTCHSGRVLCETEVCPPLLCQNPSRTQDSCCPQCTDQPFRPSLSRNNSVPNYCKND 
EGDIFLAAESWKPDVCTSCICIDSVISCFSESCPSVSCERPVLRKGQCCPYCIEDTIPKKVVC 
HFSGKAYADEERWDLDSCTHCYCLQGQTLCSTVSCPPLPCVEPINVEGSCCPMCPEMYVPEPT 
NIPIEKTNHRGEVDLEVPLWPTPSENDIVHLPRDMGHLQVDYRDNRLHPSEDSSLDSIASVVV 
PIIICLSI IIAFLFINQKKQWIPLLCWYRTPTKPSSLNNQLVSVDCKKGTRVQVDSSQRMLRI 
AEPDARFSGFYSMQKQNHLQADNFYQTV 

Important features of the protein: 
Signal peptide: 
amino acids 1-34 
Transmembrane domain: 
amino acids 940-962 
N-glycosylation sites. 

amino acids 71-75, 113-117, 330-334, 474-478, 746-750 
cAMP- and cGMP- dependent protein kinase phosphorylation site, 
amino acids 992-996 
N-myristoylation site. 

amino acids 9-15, 58-64, 61-67, 75-81, 79-85, 362-368, 402-408, 407-413, 
439-445, 492-498, 511-517, 551-557, 558-564, 586-592, 606-612, 625-631, 
845-851 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 52-63, 844-855 
Cell attachment sequence, 
amino acids 314-317 
Leucine zipper pattern. 

amino acids 3-25 

Eukaryotic thiol (cysteine) proteases cysteine active site. 

amino acids 57-69 

VWFC domain proteins. 

amino acids 448-456, 382-390 

C- terminal cystine knot proteins 

amino acids 60-86 
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FIGURE 143 

GACGTCTGGCCGGCTCCCGGCGAAGGGCAGCGGAGGAGCGGCCCAGAGCGCGCAGCTAGGGCA 
CTGGCGAAACCCCGGGACAGTCCCTCTCCGTGCGGGGGCGGCGCAGAGCAGTCCCATCCCCGG 
GGTCCCGGGCGCGGCTGACTGCCGGCTGGTTCCCTGCGCGCAGTAGCTCCCCGAGCCGGGCTG 
CACCGGAGGCGGCGAGATGGTCGCGCGCGTCGGCCTCCTGCTGCGCGCCCTGCAGCTGCTACT 
GTGGGGCCACCTGGACGCCCAGCCCGCGGAGCGCGGAGGCCAGGAGCTGCGCAAGGAGGCGGA 
GGCATTCCTAGAGAAGTACGGATACCTCAATGAACAGGTCCCCAAAGCTCCCACCTCCACTCG 
ATTCAGCGATGCCATCAGAGCGTTTCAGTGGGTGTCCCAGCTACCTGTCAGCGGCGTGTTGGA 
CCGCGCCACCCTGCGCCAGATGACTCGTCCCCGCTGCGGGGTTACAGATACCAACAGTTATGC 
GGCCTGGGCTGAGAGGATCAGTGACTTGTTTGCTAGACACCGGACCAAAATGAGGCGTAAGAA 
ACGCTTTGCAAAGCAAGGTAACAAATGGTACAAGCAGCACCTCTCCTACCGCCTGGTGAACTG 
GCCTGAGCATCTGCCGGAGCCGGCAGTTCGGGGCGCCGTGCGCGCCGCCTTCCAGTTGTGGAG 
CAACGTCTCAGCGCTGGAGTTCTGGGAGGCCCCAGCCACAGGCCCCGCTGACATCCGGCTCAC 
CTTCTTCCAAGGGGACCACAACGATGGGCTGGGCAATGCCTTTGATGGCCCAGGGGGCGCCCT 
GGCGCACGCCTTCCTGCCCCGCCGCGGCGAAGCGCACTTCGACCAAGATGAGCGCTGGTCCCT 
GAGCCGCCGCCGCGGGCGCAACCTGTTCGTGGTGCTGGCGCACGAGATCGGTCACACGCTTGG 
CCTCACCCACTCGCCCGCGCCGCGCGCGCTCATGGCGCCCTACTACAAGAGGCTGGGCCGCGA 
CGCGCTGCTCAGCTGGGACGACGTGCTGGCCGTGCAGAGCCTGTATGGGAAGCCCCTAGGGGG 
CTCAGTGGCCGTCCAGCTCCCAGGAAAGCTGTTCACTGACTTTGAGACCTGGGACTCCTACAG 
CCCCCAAGGAAGGCGCCCTGAAACGCAGGGCCCTAAATACTGCCACTCTTCCTTCGATGCCAT 
CACTGTAGACAGGCAACAGCAACTGTACATTTTTAAAGGGAGCCATTTCTGGGAGGTGGCAGC 
TGATGGCAACGTCTCAGAGCCCCGTCCACTGCAGGAAAGATGGGTCGGGCTGCCCCCCAACAT 
TGAGGCTGCGGCAGTGTCATTGAATGATGGAGATTTCTACTTCTTCAAAGGGGGTCGATGCTG 
GAGGTTCCGGGGCCCCAAGCCAGTGTGGGGTCTCCCACAGCTGTGCCGGGCAGGGGGCCTGCC 
CCGCCATCCTGACGCCGCCCTCTTCTTCCCTCCTCTGCGCCGCCTCATCCTCTTCAAGGGTGC 
CCGCTACTACGTGCTGGCCCGAGGGGGACTGCAAGTGGAGCCCTACTACCCCCGAAGTCTGCA 
GGACTGGGGAGGCATCCCTGAGGAGGTCAGCGGCGCCCTGCCGAGGCCCGATGGCTCCATCAT 
CTTCTTCCGAGATGACCGCTACTGGCGCCTCGACCAGGCCAAACTGCAGGCAACCACCTCGGG 
CCGCTGGGCCACCGAGCTGCCCTGGATGGGCTGCTGGCATGCCAACTCGGGGAGCGCCCTGTT 
CTGAAGGCACCTCCTCACCTCAGAAACTGGTGGTGCTCTCAGGGCAAAATCATGTTCCCCACC 
CCCGGGGCAGAACCCCTCTTAGAAGCCTCTGAGTCCCTCTGCAGAAGACCGGGCAGCAAAGCC 
TCCATCTGGAAGTCTGTCTGCCTTTGTTCCTTGGAAAAAAAAAAATWW^AAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 144 

MVARVGLLLRALQLLLWGHLDAQPAERGGQELRKEAEAFLEKYGYLNEQVPKAPTSTRFSDAI 
RAFQWVSQLPVSGVLDRATLRQMTRPRCGVTDTNSYAAWAERISDLFARHRTKMRRKKRFAKQ 
GNKWYKQHLSYRLVNWPEHLPEPAVRGAVRAAFQLWSNVSALEFWEAPATGPADIRLTFFQGD 
HNDGLGNAFDGPGGALAHAFLPRRGEAHFDQDERWSLSRRRGRNLFVVLAHEIGHTLGLTHSP 
APRALMAPYYKRLGRDALLSWDDVLAVQSLYGKPLGGSVAVQLPGKLFTDFETWDSYSPQGRR 
PETQGPKYCHSSFDAITVDRQQQLYIFKGSHFWEVAADGNVSEPRPLQERWVGLPPNIEAAAV 
SLNDGDFYFFKGGRCWRFRGPKPVWGLPQLCRAGGLPRHPDAALFFPPLRRLILFKGARYYVL 
ARGGLQVEPYYPRSLQDWGGI PEEVSGALPRPDGSII FFRDDRYWRLDQAKLQATTSGRWATE 
LPWMGCWHANSGSALF 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

N-glycosylation sites . 

amino acids 164-168, 355-359 

N-myristoylation sites . 

amino acids 92-98, 153-159, 193-199, 202-208, 288-294, 368-374, 
509-515 

Amidation site . 

amino acids 312-316 

Neutral zinc metallopeptidases , zinc-binding region signature. 

amino acids 237-247 

Matrixins cysteine switch 

amino acids 231-262, 271-284 



Hemopexin domain protein 

amino acids 66-108, 231-262 
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FIGURE 145 

GCCGGCTAGGGCGCCGGAGCCGCACGCAGCCGCGGGGCTCCGAGAGGCGCGCACTGGGGCTGGGACTGCGCGGCG 
CCGCCGCTGCGAGCGCCACTGAGCGGTCGCGCAACTTCGGAGGCACAGCGCCGGAGCCAGGCGAGCGCTCAGAGA 
CCCGGAGCCAGAGGGGCGCGCCGGAGCCTCGTTCGAGAGCCGGCGCCAGGCACCCACCGCGCTCCGAGTGCCAGG 
CGGCCCTCCGCGCAGCGTGGCTTCCGCTGCCCCCACGGAAGGCACGGGCTGGCGCTGCCGGGCGCCGGGGAGGAC 
GGCGAGGAGGAGGCGGCGGCGGCGGAGACGGCGGCGGCGAGACTGGGGCCAGGGAGACAGCCCTGGGGGAGAGGC 
GCCCGAACCAGGCCGCGGGAGCATGGGGGCCCGGAGCGGAGCTCGGGGCGCGCTGCTGCTGGCACTGCTGCTCTG 
CTGGGACCCGAGGCTGAGCCAAGCAGGCACTGATTCTGGCAGCGAGGTGCTCCCTGACTCCTTCCCGTCAGCGCC 
AGCAGAGCCGCTGCCCTACTTCCTGCAGGAGCCACAGGACGCCTACATTGTGAAGAACAAGCCTGTGGAGCTCCG 
CTGCCGCGCCTTCCCCGCCACACAGATCTACTTCAAGTGCAACGGCGAGTGGGTCAGCCAGAACGACCACGTCAC 
ACAGGAAGGCCTGGATGAGGCCACCGGCCTGCGGGTGCGCGAGGTGCAGATCGAGGTGTCGCGGCAGCAGGTGGA 
GGAGCTCTTTGGGCTGGAGGATTACTGGTGCCAGTGCGTGGCCTGGAGCTCCGCAGGCACCACCAAGAGTCGCCG 
AGCCTACGTCCGCATCGCCTACCTGCGCAAGAACTTCGATCAGGAGCCTCTGGGCAAGGAGGTGCCCCTGGACCA 
TGAGGTTCTCCTGCAGTGCCGCCCGCCGGAGGGGGTGCCTGTGGCCGAGGTGGAATGGCTCAAGAATGAGGATGT 
CATCGACCCCACCCAGGACACCAACTTCCTGCTCACCATCGACCACAACCTCATCATCCGCCAGGCCCGCCTGTC 
GGACACTGCCAACTATACCTGCGTGGCCAAGAACATCGTGGCCAAACGCCGGAGCACCACTGCCACCGTCATCGT 
CTACGTGAATGGCGGCTGGTCCAGCTGGGCAGAGTGGTCACCCTGCTCCAACCGCTGTGGCCGAGGCTGGCAGAA 
GCGCACCCGGACCTGCACCAACCCCGCTCCACTCAACGGAGGGGCCTTCTGCGAGGGCCAGGCATTCCAGAAGAC 
CGCCTGCACCACCATCTGCCCAGTCGATGGGGCGTGGACGGAGTGGAGCAAGTGGTCAGCCTGCAGCACTGAGTG 
TGCCCACTGGCGTAGCCGCGAGTGCATGGCGCCCCCACCCCAGAACGGAGGCCGTGACTGCAGCGGGACGCTGCT 
CGACTCTAAGAACTGCACAGATGGGCTGTGCATGCAAAATAAGAAAACTCTAAGCGACCCCAACAGCCACCTGCT 
GGAGGCCTCAGGGGATGCGGCGCTGTATGCGGGGCTCGTGGTGGCCATCTTCGTGGTCGTGGCAATCCTCATGGC 
GGTGGGGGTGGTGGTGTACCGCCGCAACTGCCGTGACTTCGACACAGACATCACTGACTCATCTGCTGCCCTGAC 
TGGTGGTTTCCACCCCGTCAACTTTAAGACGGCAAGGCCCAGCAACCCGCAGCTCCTACACCCCTCTGTGCCTCC 
TGACCTGACAGCCAGCGCCGGCATCTACCGCGGACCCGTGTATGCCCTGCAGGACTCCACCGACAAAATCCCCAT 
GACCAACTCTCCTCTGCTGGACCCCTTACCCAGCCTTAAGGTCAAGGTCTACAGCTCCAGCACCACGGGCTCTGG 
GCCAGGCCTGGCAGATGGGGCTGACCTGCTGGGGGTCTTGCCGCCTGGCACATACCCTAGCGATTTCGCCCGGGA 
CACCCACTTCCTGCACCTGCGCAGCGCCAGCCTCGGTTCCCAGCAGCTCTTGGGCCTGCCCCGAGACCCAGGGAG 
CAGCGTCAGCGGCACCTTTGGCTGCCTGGGTGGGAGGCTCAGCATCCCCGGCACAGGGGTCAGCTTGCTGGTGCC 
CAATGGAGCCATTCCCCAGGGCAAGTTCTACGAGATGTATCTACTCATCAACAAGGCAGAAAGTACCCTCCCGCT 
TTCAGAAGGGACCCAGACAGTATTGAGCCCCTCGGTGACCTGTGGACCCACAGGCCTCCTGCTGTGCCGCCCCGT 
CATCCTCACCATGCCCCACTGTGCCGAAGTCAGTGCCCGTGACTGGATCTTTCAGCTCAAGACCCAGGCCCACCA 
GGGCCACTGGGAGGAGGTGGTGACCCTGGATGAGGAGACCCTGAACACACCCTGCTACTGCCAGCTGGAGCCCAG 
GGCCTGTCACATCCTGCTGGACCAGCTGGGCACCTACGTGTTCACGGGCGAGTCCTATTCCCGCTCAGCAGTCAA 
GCGGCTCCAGCTGGCCGTCTTCGCCCCCGCCCTCTGCACCTCCCTGGAGTACAGCCTCCGGGTCTACTGCCTGGA 
GGACACGCCTGTAGCACTGAAGGAGGTGCTGGAGCTGGAGCGGACTCTGGGCGGATACTTGGTGGAGGAGCCGAA 
ACCGCTAATGTTCAAGGACAGTTACCACAACCTGCGCCTCTCCCTCCATGACCTCCCCCATGCCCATTGGAGGAG 
CAAGCTGCTGGCCAAATACCAGGAGATCCCCTTCTATCACATTTGGAGTGGCAGCCAGAAGGCCCTCCACTGCAC 
TTTCACCCTGGAGAGGCACAGCTTGGCCTCCACAGAGCTCACCTGCAAGATCTGCGTGCGGCAAGTGGAAGGGGA 
GGGCCAGATATTCCAGCTGCATACCACTCTGGCAGAGACACCTGCTGGCTCCCTGGACACTCTCTGCTCTGCCCC 
TGGCAGCACTGTCACCACCCAGCTGGGACCTTATGCCTTCAAGATCCCACTGTCCATCCGCCAGAAGATATGCAA 
CAGCCTAGATGCCCCCAACTCACGGGGCAATGACTGGCGGATGTTAGCACAGAAGCTCTCTATGGACCGGTACCT 
GAATTACTTTGCCACCAAAGCGAGCCCCACGGGTGTGATCCTGGACCTCTGGGAAGCTCTGCAGCAGGACGATGG 
GGACCTCAACAGCCTGGCGAGTGCCTTGGAGGAGATGGGCAAGAGTGAGATGCTGGTGGCTGTGGCCACCGACGG 
GGACTGCTGAGCCTCCTGGGACAGCGGGCTGGCAGGGACTGGCAGGAGGCAGGTGCAGGGAGGCCTGGGGCAGCC 
TCCTGATGGGGATGTTTGGCCTCTGCTTCCTCCCAGTTCACAGCCAGAGTTGCCTCTCCTCCTCCTCTTCCCCAA 
CCCCCAGACCATGACCAGCCTTAGAAAATCCATGTACTCTGTTGTTAGAGGGCCCAGAGTTCCTTCTCCACCCCC 
GCTCTCTCTCTCTTGGCCTGAGATCTCTGTGCAGGAACCAAGATGGGGCTGAAGCCTCTGGAGGCAGTTGGTTGG 
GGGCGGGCAGGCAGGAGGCCCTCCCTCCACCCCCCCACCCTCAGCCCGGCAACTTCTGGGTTCCGTGGGTTTTAG 
TTCCGTTCTTCGTTTTCTTCCTCCGTTATTGATTTCTCCTTTCTCCCTAAGCCCCCTTCTGCTTCCACGCCCTTT 
TCCTCTTTGAAGAGTCAAGTACAATTCAGACAAACTGCTTTCTCCTGTCCAAAAGCAAAAAGGCAAAGGAAAGAA 
AGAAAGCTTCAGACCGCTAGTAAGGCTCAAAGAAGAAGAAAAACACCAAAACCACAAGGGAAAAGAAAAACCCAG 
TTTCTTAGGAAACGCAAACGATTTATTATCCAGATTATTTGGATAAGTCCTTTTTAAAA 
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FIGURE 146 

MGARSGARGALLLALLLCWDPRLSQAGTDSGSEVL PDSFPSAPAEPLPYFLQEPQDAYIVKNK 
PVELRCRAFPATQIYFKCNGEWVSQN DHVTQEGLDEATGLRVREVQIEVSRQQVEELFGLEDY 
WCQCVAWSSAGTTKSRRAYVRIAYLRKNFDQEPLGKEVPLDHEVLLQCRPPEGVPVAEVEWLK 
NEDVIDPTQDTNFLLTIDHNLI IRQARLSDTANYTCVAKNIVAKRRSTTATVIVYVNGGWSSW 
AEWSPCSNRCGRGWQKRTRTCTNPAPLNGGAFCEGQAFQKTACTTICPVDGAWTEWSKWSACS 
TECAHWRSRECMAPPPQNGGRDCSGTLLDSKNCTDGLCMQNKKTLSDPNSHLLEASGDAALYA 
GLVVAIFVVVAILMAVGVVVYRRNCRDFDTDITDSSAALTGGFHPVNFKTARPSNPQLLHPSV 
PPDLTASAGIYRGPVYALQDSTDKIPMTNSPLLDPLPSLKVKVYSSSTTGSGPGLADGADLLG 
VLPPGTYPSDFARDTHFLHLRSASLGSQQLLGLPRDPGSSVSGTFGCLGGRLSIPGTGVSLLV 
PNGAIPQGKFYEMYLLINKAESTLPLSEGTQTVLSPSVTCGPTGLLLCRPVILTMPHCAEVSA 
RDWIFQLKTQAHQGHWEEVVTLDEETLNTPCYCQLEPRACHILLDQLGTYVFTGESYSRSAVK 
RLQLAVFAPALCTSLEYSLRVYCLEDTPVALKEVLELERTLGGYLVEEPKPLMFKDSYHNLRL 
SLHDLPHAHWRSKLLAKYQEIPFYHIWSGSQKALHCTFTLERHSLASTELTCKICVRQVEGEG 
QIFQLHTTLAETPAGSLDTLCSAPGSTVTTQLGPYAFKIPLSIRQKICNSLDAPNSRGNDWRM 
LAQKLSMDRYLNYFATKASPTGVILDLWEALQQDDGDLNSLASALEEMGKSEMLVAVATDGDC 

Important features of the protein: 

Signal peptide: 

amino acids 1-26 

Transmembrane domain: 

amino acids 374-395 

N-glycosylation sites . 

amino acids 222-225, 347-350 
Glycosaminoglycan attachment site. 

amino acids 492-495 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 233-236, 234-237 

Casein kinase II phosphorylation sites. 

amino acids 30-33, 87-90, 251-254, 341-344, 359-362, 629-632, 651-654, 706- 
709, 757-760, 827-830, 925-928, 941-944 
Tyrosine kinase phosphorylation sites . 
amino acids 216-223, 773-780 
N-myristoylation sites. 

amino acids 2-7, 6-11, 27-32, 96-101, 137-142, 179-184, 247-252, 281-286, 334- 
339, 379-384, 491-496, 495-500, 509-514, 542-547, 547-552, 550-555, 553-558, 
560-565, 611-616, 785-790, 834-839, 844-849 
Prokaryotic membrane lipoprotein lipid attachment site, 
amino acids 541-551 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 926-933 

Growth factor and cytokines receptors family signature 2. 

amino acids 306-312 
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FIGURE 147 

GAGAGGGACAGAGGCTGGAGAAGGATGTATGGCCTGCCCTGGGCTTGTCTGTTCCCTCCTGAGCCTGAGCCCCTT 
ACCTTCCTGACCCCATGAAGCACACACTGGCTCTGCTGGCTCCCCTGCTGGGCCTGGGCCTGGGGCTGGCCCTGA 
GTCAGCTGGCTGCAGGGGCCACAGACTGCAAGTTCCTTGGCCCGGCAGAGCACCTGACATTCACCCCAGCAGCCA 
GGGCCCGGTGGCTGGCCCCTCGAGTTCGTGCGCCAGGACTCCTGGACTCCCTCTATGGCACCGTGCGCCGCTTCC 
TCTCGGTGGTGCAGCTCAATCCTTTCCCTTCAGAGTTGGTAAAGGCCCTACTGAATGAGCTGGCCTCCGTGAAGG 
TGAATGAGGTGGTGCGGTACGAGGCGGGCTACGTGGTATGCGCTGTGATCGCGGGCCTCTACCTGCTGCTGGTGC 
CCACTGCCGGGCTTTGCTTCTGCTGCTGCCGCTGCCACCGGCGCTGCGGGGGACGAGTGAAGACAGAGCACAAGG 
CGCTGGCCTGTGAGCGCGCGGCCCTCATGGTCTTCCTGCTGCTGACCACCCTCTTGCTGCTGATTGGTGTGGTCT 
GTGCCTTTGTCACCAACCAGCGCACGCATGAACAGATGGGCCCCAGCATCGAGGCCATGCCTGAGACCCTGCTCA 
GCCTCTGGGGCCTGGTCTCTGATGTCCCCCAAGAGCTGCAGGCCGTGGCACAGCAATTCTCCCTGCCCCAGGAGC 
AAGTCTCAGAGGAGCTGGATGGTGTTGGTGTGAGCATTGGGAGCGCGATCCACACTCAGCTCAGGAGCTCCGTGT 
ACCCCTTGCTGGCGGCCGTGGGCAGTTTGGGCCAGGTCCTGCAGGTCTCCGTGCACCACCTGCAAACCTTGAATG 
CTACAGTGGTAGAGCTGCAGGCCGGGCAGCAGGACCTGGAGCCAGCCATCCGGGAACACCGGGACCGCCTCCTTG 
AGCTGCTGCAGGAGGCCAGGTGCCAGGGAGATTGTGCAGGGGCCCTGAGCTGGGCCCGCACCCTGGAGCTGGGTG 
CTGACTTCAGCCAGGTGCCCTCTGTGGACCATGTCCTGCACCAGCTAAAAGGTGTCCCCGAGGCCAACTTCTCCA 
GCATGGTCCAGGAGGAGAACAGCACCTTCAACGCCCTTCCAGCCCTGGCTGCCATGCAGACATCCAGCGTGGTGC 
AAGAGCTGAAGAAGGCAGTGGCCCAGCAGCCGGAAGGGGTGAGGACACTGGCTGAAGGGTTCCCGGGCTTGGAGG 
CAGCTTCCCGCTGGGCCCAGGCACTGCAGGAGGTGGAGGAGAGCAGCCGCCCCTACCTGCAGGAGGTGCAGAGAT 
ACGAGACCTACAGGTGGATCGTGGGCTGCGTGCTGTGCTCCGTGGTCCTATTCGTGGTGCTCTGCAACCTGCTGG 
GCCTCAATCTGGGCATCTGGGGCCTGTCTGCCAGGGACGACCCCAGCCACCCAGAAGCCAAGGGCGAGGCTGGAG 
CCCGCTTCCTCATGGCAGGTGTGGGCCTCAGCTTCCTCTTTGCTGCACCCCTCATCCTCCTGGTGTTCGCCACCT 
TCCTGGTGGGTGGCAACGTGCAGACGCTGGTGTGCCGGAGCTGGGAGAACGGCGAGCTCTTTGAGTTTGCAGACA 
CCCCAGGGAACCTGCCCCCGTCCATGAACCTGTCGCAACTTCTTGGCCTGAGGAAGAACATCAGCATCCACCAAG 
CCTATCAGCAGTGCAAGGAAGGGGCAGCGCTCTGGACAGTCCTGCAGCTCAACGACTCCTACGACCTGGAGGAGC 
ACCTGGATATCAACCAGTATACCAACAAGCTACGGCAGGAGTTGCAGAGCCTGAAAGTAGACACACAGAGCCTGG 
ACCTGCTGAGCTCAGCCGCCCGCCGGGACCTGGAGGCCCTGCAGAGCAGTGGGCTTCAGCGCATCCACTACCCCG 
ACTTCCTCGTTCAGATCCAGAGGCCCGTGGTGAAGACCAGCATGGAGCAGCTGGCCCAGGAGCTGCAAGGACTGG 
CCCAGGCCCAAGACAATTCTGTGCTGGGGCAGCGGCTGCAGGAGGAGGCCCAAGGACTCAGAAACCTTCACCAGG 
AGAAGGTCGTCCCCCAGCAGAGCCTTGTGGCAAAGCTCAACCTCAGCGTCAGGGCCCTGGAGTCCTCTGCCCCGA 
ATCTCCAGCTGGAGACCTCAGATGTCCTAGCCAATGTCACCTACCTGAAAGGAGAGCTGCCTGCCTGGGCAGCCA 
GGATCCTGAGGAATGTGAGTGAGTGTTTCCTGGCCCGGGAGATGGGCTACTTCTCCCAGTACGTGGCCTGGGTGA 
GAGAGGAGGTGACTCAGCGCATTGCCACCTGCCAGCCCCTCTCCGGAGCCCTGGACAACAGCCGTGTGATCCTGT 
GTGACATGATGGCTGACCCCTGGAATGCCTTCTGGTTCTGCCTGGCATGGTGCACCTTCTTCCTGATCCCCAGCA. 
TCATCTTTGCCGTCAAGACCTCCAAATACTTCCGTCCTATCCGGAAACGCCTCAGCTCCACCAGCTCTGAGGAGA 
CTCAGCTCTTCCACATCCCCCGGGTTACCTCCCTGAAGCTGTAGGGCCTTGTGGGGTGAGGTGACCCTGAGGCTG 
CCTGTCCTCCCCTTTGATTTAGCCTGGGCCACAGGACTTCGGTAGCTCTTGCCCCAGAGCCCAGGCTGGCATCCA 
GGCCTGGACTGTCCCCAGTTCCGGCTTACCTGGCCCCACCTTGCCTGCTCCTTTCCACCCCTTTCTGCTCACGAC 
CCCCATCATTCACGCTCAGAATCACATGGGACTTCTGTGCAGCTGCAGAGCCAGCAAGTCCCTACAGGTGTCACC 
CGTTACCCCCATGCTGGTGGCATCCTCACAGGAAGAGCCTGTTCTCCACCTGCTGGAGCCTGGACCCTGGGGTGG 
GACAGAGGCCTCGTCCAACCCCACTCCCCTTCCCGTGTGTCTTCCCCCTGCCAAGCCTCCCCCTGCCAAGCCTCC 
CCCTGCCCCTCTCTGAGCCCCTCGCCCCCCACACCGTCCTCATCTGGCCTCCCCCCTGGCCCCCACTTCCCTCTT 
ATGCCCTTCCTGGCCCTTTGCTTCCTCCCTTAGTCCCCTCTTCACCATATCTCCACTGCTACCTTGCTGGCCCCA 
GAGACCACCCTGCCCAACCAAACCACTCAGGTAACGCCACTAATCAGGCAGGGGCCACCATGGCCTAGGTCTGGG 
CTGGCTGCAGGCCCTGCCTCATGGCCTCTGAGCCCTCCACTGCCCCAGGGCCTTGGGCCCTCTGCAGATCTCATC 
CAGGATTTATTGTTGTCCAGTGGGGTGAGGGAGGCCTGTCTGAAGGCCGAGCCTCCCTGCCTGCACCCAAGTTAG 
AAATGGGGGTACCAGCACTTAGCTTCTCTCTGAGTGCTGGCTCCCAAGGAAGGGACCTGGGACCTGGGCCACAGT 
GGGGGCTTGCCCTTACCTCTTCAGAAGGAAGCATCTTCCACAGCCCCCACCCAACTTTCTTAGGAGTGATCTGGT 
GGCCAGAACAGGATTTTGCACGGCCCCTTTTATCCTGCGCATGTGGCCTAGGGTCATCCCCAGCCCATCCCTGTG 
TCAGCCCTGAGTGCTGGACACTGCGTTCCAGAAATGAGGAAGAGGAGAGAGAAGAGATGGACAGACCTCAGATCC 
ATTAAAGTGTTCTCACTTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 148 

MKHTLALLAPLLGLGLGLALSQLAAGATDCKFLGPAEHLTFTPAARARWLAPRVRAPGLL 
DSLYGTVRRFLSVVQLNPFPSELVKALLNELASVKVNEVVRYEAGYVVCAVIAGLYLLLV 
PTAGLCFCCCRCHRRCGGRVKTEHKALACERAALMVFLLLTTLLLLIGVVCAFVTNQRTH 
EQMG PS I EAN PETLLSLWGLVS DVPQELQAVAQQFSL PQEQVSEELDG VGVS I GSAI HTQ 
LRSSVYPLLAAVGSLGQVLQVSVHHLQTLNATVVELQAGQQDLEPAIREHRDRLLELLQE 
ARCQGDC AGALSWARTLELGADFSQVPS VDHVLHQLKGVPEAN FS SMVQEEN ST FNAL PA 
LAAMQTSSVVQELKKAVAQQPEGVRTLAEGFPGLEMSRWAQALQEVEESSRPYLQEVQR 
YETYRWIVGCVLCSVVLFVVLCNLLGLNLGIWGLSARDDPSHPEAKGEAGARTLMAGVGL 
SFLFAAPLILLVFATFLVGGNVQTLVCRSWENGELFEFADTPGNLPPSMNLSQLLGLRKN 
ISIHQAYQQCKEGAALWTVLQLNDSYDLEEHLDINQYTNKLRQELQSLKVDTQSLDLLSS 
AARRDLEALQSSGLQRIHYPDFLVQIQRPVVKTSMEQLAQELQGLAQAQDNSVLGQRLQE 
EAQGLRNLHQEKVVPQQSLVAKLNLSVRALESSAPNLQLETSDVLANVTYLKGELPAWM 
RILRNVSECFLAREMGYFSQYVAWVREEVTQRIATCQPLSGALDNSRVILCDMMADPWNA 
FWFCLAWCTFFLIPSIIFAVKTSKYFRPIRKRLSSTSSEETQLFHIPRVTSLKL 

Signal peptide: 

amino acids 1-17 
Transmembrane domain: 

amino acids 105-125, 153-173, 428-449, 476-500, 778-797 
N-glycosylation sites: 

amino acids 270-273, 343-347, 352-356, 530-534, 540-546, 563-567, 
684-688, 707-711, 725-729 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 811-815 

Tyrosine kinase phosphorylation site, 
amino acids 95-103 
N-myristoylation sites . 

amino acids 13-19, 15-21, 17-23, 26-32, 58-64, 124-130, 168-174, 
228-234, 230-236, 320-326, 338-344, 393-399, 429-435, 446-452, 
477-483, 500-506, 536-542, 644-650, 761-767 
Phospholipase A2 histidine active site, 
aminop acids 129-137 

4Fe-4S ferredoxins, iron-sulfur binding region signature. 

amino acids 126-138 

Mitochondrial energy transfer proteins signature. 

amino acids 80-89 
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FIGURE 149 

CACAGCTCCCTTCCCAGGACGTGAAAATCTGCCTTCTCACCATGAGGCTTCTAGTCCTTTCCA 
GCCTGCTCTGTATCCTGCTTCTCTGCTTCTCCATCTTCTCCACAGAAGGGAAGAGGCGTCCTG 
CCAAGGCCTGGTCAGGCAGGAGAACCAGGCTCTGCTGCCACCGAGTCCCTAGCCCCAACTCAA 
CAAACCTGAAAGGACATCATGTGAGGCTCTGTAAACCATGCAAGCTTGAGCCAGAGCCCCGCC 
TTTGGGTGGTGCCTGGGGCACTCCCACAGGTGTAGCACTCCCAAAGCAAGACTCCAGACAGCG 
GAGAACCTCATGCCTGGCACCTGAGGTACCCAGCAGCCTCCTGTCTCCCCTTTCAGCCTTCAC 
AGCAGTGAGCTGCAATGTTGGAGGGCTTCATCTCGGGCTGCAAGGACCCTGGGAAAGTTCCAG 
AACTCCACGTCCTTGTCTCAATTGTGCCATCAACTTTCAGAGCTATCATGAGCCAACCTCACC 
CCACAGGGCCTCAGTCGCCACCATGTGGGCCTCTCCAGTGCAAACCACCGAGCATTCCACCAT 
GACCGGTCACAGCTACAAATCCAGAGACCATCAATCCTGCTAGAGTGCAGGGTGGCAAGCACC 
CAAGGGTGGCTGACCAAGACTGCAGAGTCTCCTCCATCTTCAGGTCCATTCAGCCTCCTGGCA 
TTTAACTACCAGCATCCAGTGGTCCCCAAGGAATCCCTTCCTAGCCTCCTGACATGAGTCTGC 
TGGAAAGAGCATCCAAACAAACAAGTAATAAATAAATAAATAAACTCA 
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FIGURE 150 

MRLLVLSSLLCILLLCFSIFSTEGKRRPAKAWSGRRTRLCCHRVPSPNSTNLKGHHVRLCKPC 
KLEPEPRLWVVPGALPQV 

Important features of the protein: 
Signal peptide: 

amino acids 1-21 

N-glycosylation site. 

amino acids 48-52 



Amidation sites . 

amino acids 23-27, 33-37 
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FIGURE 151 

CACCGGAGGGCACGCAGCTGACGGAGCTGCGCTGCGTTCGCCTCGTTTGCCTCGCGCCCTCCA 
CTGGAGCTGTTCGCGCCTCCCGGCTCCCACCGCAGCCCACCCGGCAGAGGAGTCGCTACCAGC 
GCCCAGTGCGCTCTGTCAGTCCGCAAACTCCTTGCCGCCCGCCCCGGGCTGGGCACCAAATAC 
CAGGCTACCATGGTCTACAAGACTCTCTTCGCTCTTTGCATCTTAACTGCAGGATGGAGGGTA 
CAGAGTCTGCCTACATCAGCTCCTTTGTCTGTTTCTCTTCCGACAAACATTGTACCACCGACC 
ACCATCTGGACTAGCTCTCCACAAAACACTGATGCAGACACTGCCTCCCCATCCAACGGCACT 
CACAACAACTCGGTGCTCCCAGTTACAGCATCAGCCCCAACATCTCTGCTTCCTAAGAACATT 
TCCATAGAGTCCAGAGAAGAGGAGATCACCAGCCCAGGTTCGAATTGGGAAGGCACAAACACA 
GACCCCTCACCTTCTGGGTTCTCGTCAACAAGCGGTGGAGTCCACTTAACAACCACGTTGGAG 
GAACACAGCTCGGGCACTCCTGAAGCAGGCGTGGCAGCTACACTGTCGCAGTCCGCTGCTGAG 
CCTCCCACACTCATCTCCCCTCAAGCTCCAGCCTCATCACCCTCATCCCTATCAACCTCACCA 
CCTGAGGTCTTTTCTGCCTCCGTTACTACCAACCATAGCTCCACTGTGACCAGCACCCAACCC 
ACTGGAGCTCCAACTGCACCAGAGTCCCCGACAGAGGAGTCCAGCTCTGACCACACACCCACT 
TCACATGCCACAGCTGAGCCAGTGCCCCAGGAGAAAAGACCCCCAACAACTGTGTCAGGCAAA 
GTGATGTGTGAGCTCATAGACATGGAGACCACCACCACCTTTCCCAGGGTGATCATGCAGGAA 
GTAGAACATGCATTAAGTTCAGGCAGCATCGCCGCCATTACCGTGACAGTCATTGCCGTGGTG 
CTGCTGGTGTTTGGAGTTGCAGCCTACCTAAAAATCAGGCATTCCTCCTATGGAAGACTTTTG 
GACGACCATGACTACGGGTCCTGGGGAAACTACAACAACCCTCTGTACGATGACTCCTAACAA 
TGGMTATGGCCTGGGATGAGGATTAACTGTTCTTTATTTATAAGTGCTTATCCAGTAGAATT 
AATAAGTACCTGATGCGCATTGAACGACAATCTTAAGCCCTGTTTTGTTGGTATGGTTGTTTT 
TGTTTTCCTCCCTCTCCTCTGGCTGCTAC7VACTTCCCCTTTCTGGTACAAGAAGAACCATTCT 
TTAAAGGTGAGTGGAGGCTGATTTGCAGCTGAAGTGGGCCAGCCTTGCACCAGCCAGGCCAGA 
CCACCATGGTGAAGGCTTCTTTCCCCACTGCAGGACCCACTTTGAGAAGGATCGAGGAGGAGG 
ATTTGGGTTGTTTTGTTAGGGGTTACTTTCAGGGGAACATTTCATTTGTGTTATTTCTTAAAC 
TTCTATTTAGGAAATTACATTAAGTATTAATGAGGGGAAAGGAAATGAGCTCTACGAGGATTT 
CACCTTGCATGGGAGAGAGCAGGGTTTTCTCAGATTCCTTTTTAATCTCTATTTATCTGGTTG 
TTTCTGACAGGATGCTGCCTGCTTGGCTCTACGAGCTGGAAAGCAGCTTCTTAGCTGCCTAAT 
TAATGAAAGATGAAAATAGGAAGTGCCCTGGAGGGGGCCAGCAGGTCACGGGGCAGAATCTCT 
CAGGTTGCTGTGGGATCTCAGTGTGCCCCTACCTGTTCTCCCCTCCAGGCCACCTGTCTCTGT 
AAAGGATGTCTGCTCTGTTCAAAAGGCAGCTGGGATCCCAGCCCACAAGTGATCAGCAGAGTT 
GCATTTCCAAAGAAAAAGGCTATGAGATGAGCTGAGTTATAGAGAGAAAGGGAGAGGCATGTA 
CGGTGTGGGGAAGTGGAAGAGAAGCTGGCGGGGGAGAAGGAGGCTAACCTGGACTGAGTACTT 
CATTAGGACAAGTGAGAATCAGCTATTGATAATGGCCAGAGATATCCACAGCTTGGAGGAGCC 
CAGAGACTGTTTGCTTTATACCCACACAGCAACTGGTCCACTGCTTTACTGTCTGTTGGATAA 
TGGCTGTAAAATGTTTAAAAAC 
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FIGURE 152 

MVYKTLFALCILTAGWRVQSLPTSAPLSVSLPTNIVPPTTIWTSSPQNTDADTASPSNGTHNN 
SVLPVTASAPTSLLPKNISIESREEEITSPGSNWEGTNTDPSPSGFSSTSGGVHLTTTLEEHS 
SGTPEAGVAATLSQSAAEPPTLISPQAPASSPSSLSTSPPEVFSASVTTNHSSTVTSTQPTGA 
PTAPESPTEESSSDHTPTSHATAEPVPQEKTPPTTVSGKVMCELIDMETTTTFPRVIMQEVEH 
ALSSGSIAAITVTVIAVVLLVFGVAAYLKIRHSSYGRLLDDHDYGSWGNYNNPLYDDS 

Important features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmembrane domain: 

amino acids 258-278 

N-glycosylation sites . 

amino acids 58-61, 62-65, 80-83, 176-179 
Casein kinase II phosphorylation sites . 

amino acids 49-52, 85-88, 95-98, 100-103, 120-123, 121-124, 141- 
144, 164-167, 191-194, 195-198, 200-203 

Tyrosine kinase phosphorylation site. 

amino acids 289-296 



N-myristoylation sites. 

amino acids 59-64, 115-120, 128-133, 133-138, 257-262, 297-302 
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FIGURE 153 

ACGTCACTGTCTTGAAGCAGCAGTAGCCTGGGAAGTGAGGCAGGAGGAATTGAGAGGCAGGAA 
GGGNGCTGGAGACACAGCTGAGCCTGGAAATGAGAGTGGGCATCGCCGTGGTCATCATGACTC 
CTCTGCGGCGTGGTCACCATGTTGGTTCACTGTGTTGGGCTCTTATTGACGGGTCTCCTGCTA 
GGCCTGACCTTGGGTGCCGGAGCCCTGCTGGCTTCTGAGCCTATCTACCAACCACCTTCAGCC 
TGGGTGCCAGCTGGGGGGCTGGTGGGGCTGGCGCTGCTGGGAGCCCTGCTCACACTTCGGTGG 
CCACGTCCATTCACAGTTCTGGGCACAACCCTGCTGGGTTCTGCAGTGCTTGTGGCCTGTGTT 
GACTACTTCCTGGAGGGGCTGGCACTGGGGAGTTGGCTGGGCCAACGCCTGCAGACACTTCCA 
GCCTTGCCTTCTCTCTGCTGATATAGCTGGGTCTTACTGGGGATCTGGCCAGCCTTGGGGGCC 
CTTGGAGCCCTGGCCCAGTGGAAGCTCGTGCCTGAGGAACATGGAGGCCACGCTAATGGGTCT 
GTTCCTGGTTTCCCAGATGCATAAAGGAAGACATATCCCTCCCCTGGGCAGCAAGGCTACAAT 
GGGAGGGAGGGAGAACATGGGAGCATGTGAATAAAATGGCATTAAATACTGAAAAAAA7\AAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 154 

MLVHCVGLLLTGLLLGLTLGAGALLASEPIYQPPSAWVPAGGLVGLALLGALLTLRWPRPFTV 
LGTTLLGSAVLVACVDYFLEGLALGSWLGQRLQTLPALPSLC 

Signal peptide: 

amino acids 1-20 

Transmembrane domain: 

amino acids 38-55, 60-78 

N-myristoylation sites . 

amino acids 7-13, 12-18, 16-22, 22-28, 41-47, 50-56, 84-90, 88-94 



Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 67-78 
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FIGURE 155 

TGCAATTAAAGGAGTCGGGTCTCTAACTGTTGATCTGTTTTTTTCCCTTCTGAGCAATGGAGC 
TTACCATCTTTATCCTGAGACTGGCCATTTACATCCTGACATTTCCCTTGTACCTGCTGAACT 
TTCTGGGCTTGTGGAGCTGGATATGCAAAAAATGGTTCCCCTACTTCTTGGTGAGGTTCACTG 
TGATATACAACGAACAGATGGCAAGCAAGAAGCGGGAGCTCTTCAGTAACCTGCAGGAGTTTG 
CGGGCCCCTCCGGGAAACTCTCCCTGCTGGAAGTGGGCTGTGGCACGGGGGCCAACTTCAAGT 
TCTACCCACCTGGGTGCAGGGTGACCTGTATTGACCCCAACCCCAACTTTGAGAAGTTTTTGA 
TCAAGAGCATTGCAGAGAACCGACACCTGCAGTTTGAGCGCTTTGTGGTAGCTGCCGGGGAGA 
ACATGCACCAGGTGGCTGATGGCTCTGTGGATGTGGTGGTCTGCACCCTGGTGCTGTGCTCTG 
TGAAGAACCAGGAGCGGATTCTCCGCGAGGTGTGCAGAGTGCTGAGACCGGGAGGGGCTTTCT 
ATTTCATGGAGCATGTGGCAGCTGAGTGTTCGACTTGGAATTACTTCTGGCAACAAGTCCTGG 
ATCCTGCCTGGCACCTTCTGTTTGATGGGTGCAACCTGACCAGAGAGAGCTGGAAGGCCCTGG 
AGCGGGCCAGCTTCTCTAAGCTGAAGCTGCAGCACATCCAGGCCCCACTGTCCTGGGAGTTGG 
TGCGCCCTCATATCTATGGATATGCTGTGAAATAGTGTGAGCTGGCAGTTAAGAGCTGAATGG 
CTCAAAGAATTTAAAGCTTCAGTTTTACATTTAAAATGCTAAGTGGGAGAAGAGAAACCTTTT 
TTTTGGGGGGCGGTTTTTTTGGTTTGTTGTTGGTTTTTTTTTTTTTTTTGGCAGGAGAATCTC 
TTGAACCCAGAAGGCGAAGGTTGCAGTGAACCGAGATCATGCCATTGTACTCTAGCCTGGGTG 
ACAAGAGCAAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAAAAAGAAGTAGAGACAGGGAGAC 
GGGGTCTCACTGTGTTGCCTAGGCCGGTCTTGAACTCCTGGGCTCAAGTGATTCTCCCACCTT 
GACCTCCTAAATTGTTGGGATTACAGGTGTGAGACAGTGCACCTGGCCGAAATAGCTCAAGTT 
TCTGAAAAACAAATCTGAATCTATTTGTTATTCTTAGCGTCACTGGTCTGGCTTTCAGAATTA 
ACATACAAGGTTGCCACACCTAGTTCTGCCGAGCTTTATGTCTTTTATTCCAGTATTCCACCA 
AAGTTTGTTTTCCTGCATTCCAGTTCTCAAGTCTTAAGATAAAGATTGTACTTGACAGTTTAG 
TATATCCATAAAACTATTTGAGGTGGTTAAGGTTCTTGGGTTCATTTTCCTTAATACTTTGCT 
GAATATTGTAGATTGTAGGCAATGAAAAAGTCTACTAAATTAGGAAAACCTTGAATAATTAGG 
TATCCTAGGTAAGAGCCCCTAAACATCAAGCAATCTGTGAGTCTGTAAAGAAATAAATATTTT 
TTGGATTATTCTTATCTAATTCCACCCCTGTTGGAAGATGATTTCTTTGTTCTTTGCAACTAT 
GGAAGCTGTGAAAATCATCACAAGTGCCTCTGAAAGCGAGTGTTAGGTTGGTTAGAGGGTTTA 
ATATTTTCTGCAATGGTTTGTAGGAATTTTAATAAATGTAGTATATTTTCTGAGATGATTTTG 
TAAAAGTACTATTTTAAATATCAAATCAACCAATAAATTCACATTTGTGTTAGGAACAAAA 
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FIGURE 156 

MELTIFILRLAIYILTFPLYLLNFLGLWSWICKKWFPYFLVRFTVIYNEQMASKKRELFSNLQ 
EFAGPSGKLSLLEVGCGTGANFKFYPPGCRVTCIDPNPNFEKFLIKSIAENRHLQFERFWAA 
GENMHQVADGSVDVVVCTLVLCSVKNQERILREVCRVLRPGGAFYFMEHVAAECSTWNYFWQQ 
VLDPAWHLLFDGCNLTRESWKALERASFSKLKLQHIQAPLSWELVRPHIYGYAVK 

Signal peptide: 

amino acids 1-29 

N-glycosylation site. 

amino acids 203-207 



N-myristoylation sites . 

amino. acids 78-84, 80-86, 91-97, 201-207 
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FIGURE 157 

CCGCTGAGATGTACGAACTTCCGGTTCTCCGGGCAGCTGCCACTGCTGTAGCTTCTGCCACCT 
GCCACGACCGGGCCTCTCCCTGGCGTTTGGTCACCTCTGCTTCATTCTCCACCGCGCCTATGG 
TCCCTCTTGGAGCCAGCGTGGCGGGCCTGGCGGCTCCCGGGTGGTGAGAGAGCGGTCCGGGAA 
CGATGAAGGCCTCGCAGTGCTGCTGCTGTCTCAGCCACCTCTTGGCTTCCGTCCTCCTCCTGC 
TGTTGCTGCCTGAACTAAGCGGGCCCCTGGCAGTCCTGCTGCAGGCAGCCGAGGCCGCGCCAG 
GTCTTGGGCCTCCTGACCCTAGACCACGGACATTACCGCCGCTGCCACCGGGCCCTACCCCTG 
CCCAGCAGCCGGGCCGTGGTCTGGCTGAAGCTGCGGGGCCGCGGGGCTCCGAGGGAGGCAATG 
GCAGCAACCCTGTGGCCGGGCTTGAGACGGACGATCACGGAGGGAAGGCCGGGGAAGGCTCGG 
TGGGTGGCGGCCTTGCTGTGAGCCCCAACCCTGGCGACAAGCCCATGACCCAGCGGGCCCTGA 
CCGTGTTGATGGTGGTGAGCGGCGCGGTGCTGGTGTACTTCGTGGTCAGGACGGTCAGGATGA 
GAAGAAGAAACCGAAAGACTAGGAGATATGGAGTTTTGGACACTAACATAGAAAATATGGAAT 
TGACACCTTTAGAACAGGATGATGAGGATGATGACAACACGTTGTTTGATGCCAATCATCCTC 
GAAGATAAGAATGTGCCTTTTGATGT^AAGAACTTTATCTTTCTACAATGAAGAGTGGAATTTC 
TATGTTTAAGGAATAAGAAGCCACTATATCAATGTTGGGGGGGTATTTAAGTTACATATATTT 
TAACAACCTTTAATTTGCTGTTGCAATAAATACCGTATCCTTTTATTATATCTTTATATGTAT 
AGAAGTACTCTATTAATGGGCTCAGAGATGTTGGGGATAAAGTATACTGTAATAATTTATCTG 
TTTGAAAATTACTATAAAACGGTGTTTTCTGGTCGGTTTTTGTTTCCTGCTTACCATATGATT 
GTAAATTGTTTTATGTATTAATCAGTTAATGCTAATTATTTTTGCTGATGTCATATGTTAAAG 
AGCTATAAATTCCAACMCCAACTGGTGTGTAAAAATAATTTAAAATTTCCTTTACTGAAAGG 
TATTTCCCATTTTTGTGGGGAAAAGAAGCCAAATTTATTACTTTGTGTTGGGGTTTTTAAAAT 
ATTAAGAAATGTCTAAGTTATTGTTTGCAAAACAATAAATATGATTTTAAATTCTCTTAAAAA 
AAAAA 
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FIGURE 158 

MKASQCCCCLSHLLASVLLLLLLPELSGPLAVLLQAAEAAPGLGPPDPRPRTLPPLPPGPTPA 
QQPGRGLAEAAGPRGSEGGNGSNPVAGLETDDHGGKAGEGSVGGGLAVSPNPGDKPMTQRALT 
VLMWSGAVLVYFWRTVRMRRRNRKTRRYGVLDTNIENMELTPLEQDDEDDDNTLFDANHPRR 

Signal peptide: 

amino acids 1-28 

Transmembrane domain: 

amino acids 124-140 

N-glycosylation site. 

amino acids 83-87 

N-myristoylation sites . 

amino acids 69-75, 78-84, 81-87, 97-103, 103-109, 106-112, 
157-160 
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FIGURE 159 

GCTGCAGGCGGCGACGGCTACACCATGGGCCGGCTGCTGCGGGCCGCCCGGCTGCCGCCGCTG 
CTTTCGCCGCTGCTGCTTCTGCTGGTTGGGGGAGCGTTCCTGGGTGCCTGTGTGGCTGGGTCT 
GATGAGCCTGGCCCAGAGGGCCTCACCTCCACCTCCCTGCTAGACCTCCTGCTGCCCACTGGC 
TTGGAGCCACTGGACTCAGAGGAGCCTAGTGAGACCATGGGCCTGGGAGCTGGGCTGGGAGCC 
TCTGGCTCAGGCTTCCCCAGCGAAGAGAATGAAGAGTCTCGGATTCTGCAGCCACCACAGTAC 
TTCTGGGAAGAGGAGGAAGAGCTGAATGACTCAAGTCTGGACCTGGGACCCACTGCAGATTAT 
GTTTTTCCTGACTTAACTGAGAAGGCAGGTTCCATTGAAGACACTAGCCAGGCTCAAGAGCTG 
CCAAACCTCCCCTCTCCCTTGCCCAAGATGAATCTGGTTGAGCCTCCCTGGCATATGCCTCCC 
AGAGAGGAGGAAGAAGAGGAAGAGGAAGAGGAGGAGAGGGAGAAGGAAGAGGTAGAGAAACAA 
GAGGAGGAGGAAGAGGAGGAGCTGCTCCCTGTGAATGGATCCCAAGAAGAAGCCAAGCCTCAG 
GTCCGTGACTTTTCTCTCACCAGCAGCAGCCAGACCCCAGGGGCCACCAAAAGCAGGCATGAA 
GACTCCGGGGACCAGGCCTCATCAGGTGTGGAGGTGGAGAGCAGCATGGGGCCCAGCTTGCTG 
CTGCCTTCAGTCACCCCAACTACAGTGACTCCGGGGGACCAGGACTCCACCAGCCAAGAGGCA 
GAGGCCACAGTGCTGCCAGCTGCAGGGCTTGGGGTAGAGTTCGAGGCTCCTCAGGAAGCAAGC 
GAGGAAGCCACTGCAGGAGCAGCTGGTTTGTCTGGCCAGCACGAGGAGGTGCCGGCCTTGCCT 
TCATTCCCTCAAACCACAGCTCCCAGTGGGGCCGAGCACCCAGATGAAGATCCCCTTGGCTCT 
AGAACCTCAGCCTCTTCCCCACTGGCCCCTGGAGACATGGAACTGACACCTTCCTCTGCTACC 
TTGGGACAAGAAGATCTCAACCAGCAGCTCCTAGAAGGGCAGGCAGCTGAAGCTCAATCCAGG 
ATACCCTGGGATTCTACGCAGGTGATCTGCAAGGACTGGAGCAATCTGGCTGGGAAAAACTAC 
ATCATTCTGAACATGACAGAGAACATAGACTGTGAGGTGTTCCGGCAGCACCGGGGGCCACAG 
CTCCTGGCCCTGGTGGAAGAGGTGCTGCCCCGCCATGGCAGTGGCCACCATGGGGCCTGGCAC 
ATCTCTCTGAGCAAGCCCAGCGAGAAGGAGCAGCACCTTCTCATGACACTGGTGGGCGAGCAG 
GGGGTGGTGCCCACTCAAGATGTCCTTTCCATGCTGGGTGACATCCGCAGGAGCCTGGAGGAG 
ATTGGCATCCAGAACTATTCCACMCCAGCAGCTGCCAGGCGCGGGCCAGCCAGGTGCGCAGC 
GACTACGGCACGCTCTTCGTGGTGCTGGTGGTCATTGGGGCCATCTGCATCATCATCATTGCG 
CTTGGCCTGCTCTACAACTGCTGGCAGCGCCGGCTGCCCAAGCTCAAGCACGTGTCGCACGGC 
GAGGAGCTGCGCTTCGTGGAGAACGGCTGCCACGACAACCCCACGCTGGACGTGGCCAGCGAC 
AGCCAGTCGGAGATGCAGGAGAAGCACCCCAGCCTGAACGGCGGCGGGGCCCTCAACGGCCCG 
GGGAGCTGGGGGGCGCTCATGGGGGGCAAGCGGGACCCCGAGGACTCGGACGTGTTCGAGGAG 
GACACGCACCTGTGAGCGCAGCCGAGGCGCAGGCCGAGTGGGCCGCCAGGACCAAGCGAGGTG 
GACCCCGAAACGGACGGCCCGGAGCCCGCACCAGCCCCGCGCCTACCCGGGCCGCCCCCGCGG 
CCTGGCCCTCGGCGCGGGCTCCTTCCCGCTTCCCCCGACTTCACACGGCGGCTTCGGACCAAC 
TCCCTCACTCCCGCCCGAGGGGCAGGCCTCAAAGCCCGCCTTGGCCCCGCTTTCCCGCCCCTG 
AACCCCGGCCCCGCGGGCGGCGGGCGGCGCTTCCTGCGCCCCGGGACTCAATTAAACCCGCCC 
GGAGACCACGCCGGGCCCAGCAAAA 
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FIGURE 160 

MGRLLRAARLPPLLSPLLLLLVGGAFLGACVAGSDEPGPEGLTSTSLLDLLLPTGLEPLDSEE 
PSETMGLGAGLGASGSGFPSEENEESRILQPPQYFWEEEEELNDSSLDLGPTADYVFPDLTEK 
AGSIEDTSQAQELPNLPSPLPKMNLVEPPWHMPPREEEEEEEEEEEREKEEVEKQEEEEEEEL 
LPVNGSQEEAKPQVRDFSLTSSSQTPGATKSRHEDSGDQASSGVEVESSMGPSLLLPSVTPTT 
VTPGDQDSTSQEAEATVLPAAGLGVEFEAPQEASEEATAGAAGLSGQHEEVPALPSFPQTTAP 
SGAEHPDEDPLGSRTSASSPLAPGDMELTPSSATLGQEDLNQQLLEGQAAEAQSRIPWDSTQV 
ICKDWSNLAGKNYIILNMTENIDCEVFRQHRGPQLLALVEEVLPRHGSGHHGAWHISLSKPSE 
KEQHLLMTLVGEQGVVPTQDVLSMLGDIRRSLEEIGIQNYSTTSSCQARASQVRSDYGTLFVV 
LVVIGAICIIIIALGLLYNCWQRRLPKLKHVSHGEELRFVENGCHDNPTLDVASDSQSEMQEK 
HPSLNGGGALNGPGSWGALMGGKRDPEDSDVFEEDTHL 

Signal peptide: 

amino acids 1-29 

Transmembrane domain: 

amino acids 499-521 

N-glycosylation sites . 

amino acids 106-110, 193-197, 395-399, 480-484 

Glycosaminoglycan attachment site. 

amino acids 77-81 

N-myristoylation sites . 

amino acids 24-30, 28-34, 41-47, 69-75, 71-77, 73-79, 75-81, 
216-222, 327-333, 455-461, 519-525, 574-580, 581-587, 584-590 

Amidation site. 

amino acids 588-592 
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FIGURE 161 

CCAGGGCGGAGCGCAGCTGCGCCGGGCTTGGGCGCCTGGGGCCGCCGCTCCCCACCGTCGTTT 
TCCCCACCGAGGCCGAGGCGTCCCGGAGTCATGGCCGGCCTGAACTGCGGGGTCTCTATCGCA 
CTGCTAGGGGTTCTGCTGCTGGGTGCGGCGCGCCTGCCGCGCGGGGCAGAAGCTTTTGAGATT 
GCTCTGCCACGAGAAAGCAACATTACAGTTCTCATAAAGCTGGGGACCCCGACTCTGCTGGCA 
AAACCCTGTTACATCGTCATTTCTAAAAGACATATAACCATGTTGTCCATCAAGTCTGGAGAA 
AGAATAGTCTTTACCTTTAGCTGCCAGAGTCCTGAGAATCACTTTGTCATAGAGATCCAGAAA 
AATATTGACTGTATGTCAGGCCCATGTCCTTTTGGGGAGGTTCAGCTTCAGCCCTCGACATCG 
. TTGTTGCCTACCCTCAACAGAACTTTCATCTGGGATGTCAAAGCTCATAAGAGCATCGGTTTA 
GAGCTGCAGTTTTCCATCCCTCGCCTGAGGCAGATCGGTCCGGGTGAGAGCTGCCCAGACGGA 
GTCACTCACTCCATCAGCGGCCGAATCGATGCCACCGTGGTCAGGATCGGAACCTTCTGCAGC 
AATGGCACTGTGTCCCGGATCAAGATGCAAGAAGGAGTGAAAATGGCCTTACACCTCCCATGG 
TTCCACCCCAGAAATGTCTCCGGCTTCAGCATTGCAAACCGCTCATCTATAAAACGTCTGTGC 
ATCATCGAGTCTGTGTTTGAGGGTGAAGGCTCAGCAACCCTGATGTCTGCCAACTACCCAGAA 
GGCTTCCCTGAGGATGAGCTCATGACGTGGCAGTTTGTCGTTCCTGCACACCTGCGGGCCAGC 
GTCTCCTTCCTCAACTTCAACCTCTCCAACTGTGAGAGGAAGGAGGAGCGGGTTGAATACTAC 
ATCCCGGGCTCCACCACCAACCCCGAGGTGTTCAAGCTGGAGGACAAGCAGCCTGGGAACATG 
GCGGGGAACTTCAACCTCTCTCTGCAAGGCTGTGACCAAGATGCCCAAAGTCCAGGGATCCTC 
CGGCTGCAGTTCCAAGTTTTGGTCCAACATCCACAAAATGAAAGCAGTGAGTGAGCCCCACTT 
TCCTTTTTCTTCCTCCTCCAGCACCTTCGTTGTTTCCTGGGTAGTCTGCCTGGGTGAGGCTCC 
CTTCCTGTTTCTCATCTGTGGCTTCTGAAACACTTAGACTCTGGACCCAGCAAGAGTTTCAGG 
AAGTGGGTTGCTAGGCAGTTAGACAGGCTTGTTGGTGAACACCCGGTATGTAGTTCCATTTCA 
GCACAATAAAAAGAAATCTTGCATTCAAGATGCTAAATTGTTTTTAACGAAAA 
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FIGURE 162 

MAGLNCGVSIALLGVLLLGAARLPRGAEAFEIALPRESNITVLIKLGTPTLLAKPCYIVISKR 
HITMLSIKSGERIVFTFSCQSPENHFVIEIQKNIDCMSGPCPFGEVQLQPSTSLLPTLNRTFI 
WDVKAHKSIGLELQFSIPRLRQIGPGESCPDGVTHSISGRIDATWRIGTFCSNGTVSRIKMQ 
EGVKMALHLPWFHPRNVSGFSIANRSSIKRLCIIESVFEGEGSATLMSANYPEGFPEDELMTW 
QFVVPAHLRASVSFLNFNLSNCERKEERVEYYIPGSTTNPEVFKLEDKQPGNMAGNFNLSLQG 
C DQ DAQS PG I LRLQ FQ VL VQH PQN ESSE 

Signal peptide: 

amino acids 1-29 

N-glycosylation sites. 

amino acids 39-43, 122-126, 180-184, 205-209, 213-217, 270-274, 
310-314, 339-343 

Tyrosine kinase phosphorylation site. 

amino acids 276-284 

N-myristoylation' sites. 

amino acids 3-9, 7-13, 158-164, 175-181, 191-197, 303-309 
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FIGURE 163 

CAACCACACACCTGGGGMTTGCTGGCCTGACTTCTGACCCCTGACTCCTCATACCCTTCCTC 
CAGAGCATGACATTTGACCACCAACTGAAACCTGACCTCTGACCCCAGACCACTGGCCCTTCC 
CCCGCCCTGTGGTGACTTCATAAAGGTTACTAGCTTCTCCCCTGGCCTTGAGACCCACACGAT 
GGCCCTGCTGGCTCTGGCCAGTGCCGTCCCCTCTGCCCTGCTGGCCCTGGCTGTCTTCAGGGT 
GCCCGCCTGGGCCTGTCTCCTCTGCTTCACAACCTACTCTGAGCGCCTCCGCATCTGCCAGAT 
GTTTGTTGGGATGCGGAGCCCCAAGCTTGAAGAGTGTGAGGAGGCCTTCACGGCCGCCTTCCA 
GGGCCTCTCTGACACCGAAATCAGTGAGGAGACCATCCACACTTCATCAGTGTCCTGGGGAAG 
GTGCAGAGGGAGGGCAGGAGAGGCCCAGAGGGTCAGGCTGAGGGACAGACAGAGAGAAACAGT 
CAGAGGAGAAAGGCTCAAAGACCATGAGAACAACAGAGACTTAGGGACAGAGAGACACAGACA 
GGGGAAGACAGCAGGGCAAAGACTCAGAGAGGGGAGGATGGAGAGTCAGAGAGGGGAAGATGG 
AGACTCAGAGAGAGGGGAGGATGGAGACTCAGAGAGAGAGGAAGATGGAGACTCAGAGGGAAA 
GATGGAGACTCAGGAGTATGGAGAGTCAGAGAGGGGAGGATGGACACTCAGGGGAGGATGGAG 
AGTCAGGAGGATGGAGACTCATAGAAAGGGGAGGATGGAGAGTCAGGAGAGGTTGGAGACTGG 
AGAGGGAATAGAGACCCAGAAAGGGGAGGATGGAGACTCAGAGGGTGGAAGATGGAGACTCAA 
AGAGGATGGAAACCCAGAGAGAGGAGGACAGAGATGAGGCAGAGACTAGGGGAAGCAGGATAG 
CGACTGGTCGGGGGCAGAGACTCAGGGAGGATAGAGACTCACAGAGAGGTGAGGATAGAGACT 
TGGGAGGGACTCAGGAAGCATAGCGACTGTGGGGCAAAGAGTCAGAGAGGGGAGGATACAGAC 
TTGGGAGGGCAGAGACTCAGAAACAGAATGTTCGCATTAGGGACATGGTGTTGCGGGGAGCTG 
CCTCCCCCAGCCCCTGCTCCCTCCCTCACCGCCAGACTATGATGAGAGAAGCCACCTGCATGA 
CACCTTCACCCAGATGACCCATGCCCTGCAGGAGCTGGCTGCTGCCCAGGGATCCTTTGAGGT 
TGCCTTCCCTGATGCTGCAGAGAAAATG7VAGAAGGTCATTACACAGCTTAAAGAAGCCCAGGC 
TTGCATCCCTCCCTGCGGTCTCCAGGAGTTCGCCCGGCGTTTCCTCTGCAGCGGGTGCTACTC 
TAGGGTCTGCGACCTCCCGCTGGACTGCCCAGTTCAGGATGTGACAGTGACTCGGGGCGACCA 
GGCTATGTTTTCTTGCATCGTAAACTTCCAGCTGCCAAAGGAGGAGATCACCTATTCCTGGAA 
GTTCGCAGGAGGAGGTCTCCGGACTCAGGACTTGTCCTATTTCCGAGATATGCCGCGGGCCGA 
AGGATACCTGGCGCGGATCCGGCCGGCTCAGCTCACGCACCGCGGGACGTTCTCCTGCGTGAT 
CAAGCAAGACCAGCGCCCCCTGGCCCGGCTCTACTTCTTTCTTAACGTCCTCGGGGCCCTCGC 
ATCAGCGAGTGCGACAGTGTTGGCGTGGTGAGTTCTGGGGACTCCGGAGCCCCAGCATCTAGC 
TCCCCGCTGTCTCAGATCCCACCGAGAAGTCTGGGTTCCCAGCAACCTCCAACCCAGGAGGAT 
GTTCTTTCGATGGTACTGCAGTGGCAACTAACAAAGGTATCTTTCCTCCTTCCCTATCCTATT 
TCCATCCTGAAAATAAAGAATATATTTCAACTCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAA 
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FIGURE 164 

MALLALASAVPSALLALAVFRVPAWACLLCFTTYSERLRICQMFVGMRSPKLEECEEAFTAAF 
QGLSDTEISEETIHTSSVSWGRCRGRAGEAQRVRLRDRQRETVRGERLKDHENNRDLGTERHR 
QGKTAGQRLREGRMESQRGEDGDSERGEDGDSEREEDGDSEGKMETQEYGESERGGWTLRGGW 
RVRRMETHRKGRMESQERLETGEGIETQKGEDGDSEGGRWRLKEDGNPERGGQR 

Signal peptide: 

amino acids 1-26 

N-myristoylation site. 

amino acids 65-71 
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FIGURE 165 

CAGAATCGCAGATTGCCAGCCCTTTTCCCGACCCCTACGGAAAGACGAGTCCAGGGGCCGTCC 
TGGCGAGGTCAAAACATTTAGTCTGGTCTTTTCAGCGTGGACCCTGCCAGCAGCCAGGCCMG 
GAGCTCTCTGATGTCACCCTCATTGAGGGTGTGGGTMTGAGGTGATGGTGGTGGCAGGTGTG 
GTGGTGCTGATTCTAGCCTTGGTCCTAGCTTGGCTCTCTACCTACGTAGCA'GACAGCGGTAGC 
T^ACCAGCTCCTGGGCGCTATTGTGTCAGCAGGCGACACATCCGTCCTCCACCTGGGGCATGTG 
GACCACCTGGTGGCAGGCCAAGGCAACCCCGAGCCAACTGAACTCCCCCATCCATCAGAGGGT 
AATGATGAGAAGGCTGAAGAGGCGGGTGAAGGTCGGGGAGACTCCACTGGGGAGGCTGGAGCT 
GGGGGTGGTGTTGAGCCCAGCCTTGAGCATCTCCTTGACATCCAAGGCCTGCCCAAAAGACAA 
GCAGGTGCAGGCAGCAGCAGTCCAGAGGCCCCCCTGAGATCTGAGGATAGCACCTGCCTCCCT 
CCCAGCCCTGGCCTCATCACTGTGCGGCTCAAATTCCTCAATGATACCGAGGAGCTGGCTGTG 
GCTAGGCCAGAGGATACCGTGGGTGCCCTGAAGAGCAAATACTTCCCTGGACAAGAAAGCCAG 
ATGAAACTGATCTACCAGGGCCGCCTGCTACAAGACCCAGCCCGCACACTGCGTTCTCTGAAC 
ATTACCGACAACTGTGTGATTCACTGCCACCGCTCACCCCCAGGGTCAGCTGTTCCAGGCCCC 
TCAGCCTCCTTGGCCCCCTCGGCCACTGAGCCACCCAGCCTTGGTGTCAATGTGGGCAGCCTC 
ATGGTGCCTGTCTTTGTGGTGCTGTTGGGTGTGGTCTGGTACTTCCGAATCAATTACCGCCAA 
TTCTTCACAGCACCTGCCACTGTCTCCCTGGTGGGAGTCACCGTCTTCTTCAGCTTCCTAGTA 
TTTGGGATGTATGGACGATAAGGACATAGGAAGAAAATGAAAGGCATGGTCTTTCTCCTTTAT 
GGCCTCCCCACTTTTCCTGGCCAGAGCTGGGCCCAAGGGCCGGGGAGGGAGGGGTGGAAAGGA 
TGTGATGGAAATCTCCTCCATAGGACACAGGAGGCAAGTATGCGGCCTCCCCTTCTCATCCAC 
AGGAGTACAGATGTCCCTCCCGTGCGAGCACAACTCAGGTAGAAATGAGGATGTCATCTTCCT 
TCACTTTTAGGGTCCTCTGAAGGAGTTCAAAGCTGCTGGCCAAGCTCAGTGGGGAGCCTGGGC 
TCTGAGATTCCCTCCCACCTGTGGTTCTGACTCTTCCCAGTGTCCTGCATGTCTGCCCCCAGC 
ACCCAGGGCTGCCTGCAAGGGCAGCTCAGCATGGCCCCAGCACAACTCCGTAGGGAGCCTGGA 
GTATCCTTCCATTTCTCAGCCAAATACTCATCTTTTGAGACTGAAATCACACTGGCGGGAATG 
AAGATTGTGCCAGCCTTCTCTTATGGGCACCTAGCCGCCTTCACCTTCTTCCTCTACCCCTTA 
GCAGGAATAGGGTGTCCTCCCTTCTTTCAAAGCACTTTGCTTGCATTTTATTTTATTTTTTTA 
AGAGTCCTTCATAGAGCTCAGTCAGGAAGGGGATGGGGCACCAAGCCAAGCCCCCAGCATTGG 
GAGCGGCCAGGCCACAGCTGCTGCTCCCGTAGTCCTCAGGCTGTAAGCAAGAGACAGCACTGG 
CCCTTGGCCAGCGTCCTACCCTGCCCAACTCCAAGGACTGGGTATGGATCGCTGGGCCCTAGG 
CTCTTGCTTCTGGGGCTATTGGAGGGTCAGTGTCTGTGACTGAATAAAGTTCCATTTTGTGGA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 166 

MELSDVTLIEGVGNEVMWAGVVVLILALVLAWLSTYVADSGSNQLLGAIVSAGDTSVLHLGH 
VDHLVAGQGNPEPTELPHPSEGNDEKAEEAGEGRGDSTGEAGAGGGVEPSLEHLLDIQGLPKR 
QAGAGSSSPEAPLRSEDSTCLPPSPGLITVRLKFLNDTEELAVARPEDTVGALKSKYFPGQES 
. QMKLIYQGRLLQDPARTLRSLNITDNCVIHCHRSPPGSAVPGPSASLAPSATEPPSLGVNVGS 
LMVPVFWLLGVVWYFRINYRQFFTAPATVSLVGVTVFFS FLVFGMYGR 

Signal peptide: 

amino acids 1-36 

Transmembrane domains : 

amino acids 246-267, 275-301 

N-glycosylation sites . 

amino acids 162-166, 211-215 

N-myristoylation sites. 

amino acids 48-54, 105-111, 109-115, 129-135, 177-183, 247-253 



Cell attachment sequence. 

amino acids 97-100 
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FIGURE 167 

GGCGGCTGTGTGTCGCCGGAGCCGAAGCGCGCAGGCCCGTCCCGGTGGCCGGGGAGCGGGCGGGTGGGGGCGCCA 
TGTGGTTCATGTACCTGCTGAGCTGGCTGTCGCTCTTCATCCAGGTGGCCTTCATCACGCTGGCTGTCGCGGCTG 
GACTCTATTACCTGGCAGAACTGATAGAAGAATACACAGTGGCCACCAGCAGGATCATAAAATACATGATCTGGT 
TCTCCACCGCTGTACTGATTGGCCTCTACGTCTTTGAGCGCTTCCCCACCAGCATGATTGGAGTGGGCCTATTCA 
CCAACCTCGTCTACTTTGGCCTCCTCCAGACCTTCCCCTTCATCATGCTGACCTCGCCTAACTTCATCCTGTCGT 
GTGGACTAGTGGTGGTGAATCATTACCTAGCATTTCAGTTTTTTGCAGAAGAATATTATCCCTTCTCAGAGGTCC 
TGGCCTATTTCACTTTCTGCCTGTGGATAATTCCGTTTGCGTTTTTTGTGTCACTTTCGGCCGGGGAGAACGTCC 
TGCCCTCTACCATGCAGCCAGGAGATGATGTCGTCTCCAATTATTTCACCAAAGGCAAGCGGGGCAAACGCTTAG 
GGATCCTGGTTGTCTTCTCCTTCATCAAAGAGGCCATTCTACCCAGTCGTCAGAAGATATACTGACCCCCATGCA 
GGCAGGATGTGGGGGGCAAGATCAGGAGAGTCAGGCCCCTGGGCCTCTATGCCAGGTGGGGACCAGAAGTCGGGA 
AGGCACCTACCACCTGCCCTGGCTTTCTTCCCCTCAACTCTGGAGCCCCATCCCCACCCTCCTTGGGGGGCTCAG 
CTTGGCTCAGATCTGATGCTTCAAGAGGCTGTAACCTCAGAGGGCACCAAGGAGGGTGGCAGAGCCTGCTTAGCC 
AGGAGGCCGAGGTCCCTCAGTCCTCCCCTGTCCCTTCCAAGGTGGGTCAGGAGGTTCTGGCCCCGCTGGGGCAGG 
CAGGGCAGGGTCTGTGAAGCTTAAGAGCAGATGGTGACAAGTTCTCTGGGCAGGTGGCCATGGGGAGGGGCCATG 
GCTTGGCATGTCCAACAGAAATAGTTTTTGCTGTTGAACGGTGATTTCTGTCCAAGTGCAGATTTCCGTTTGAAT 
AAAGCTTCGCTTCTAGGTGGCACTGTTTGCCTTAATACCCTGACAGTTCATCTTCCTTTCTTCCTGCTAACCTTC 
TGCTCTGGACTGGACTCACTTTTCTGCTCCAGGGACTCCTTTTCTGGGTTTGGGTCTTGCCCTTCCCAAGGGACT 
GTTCTTGTGGCCCTTAATGGGAAGGGGGCAGGGGTGAGGAGCTGAGCCTGCTCAAGGAGTGGGAAGTGGGGCTAT 
AGGCAGCCTCTCTGATGCACTCTCTTCCATCTCTTTCCCCAAGGCTCCGTGACTGTCAAACTGGGAGTAGGAGAG 
GGGACAATTTAGGACTGGGCTAGATTTTCAGAAGAACATCTACAATATCCTATTTATAAATCTTCCTCTGGGAAA 
AGGAGTGGTTTCTGGCTGAATACTATCTTAGGCTCAAGGAGAAACAAAATAAAAATTAGCTTCCAGGCAGCCTGT 
TTTTAAAGAAATGGGACTAATGGGAGAAGCTGTTTGTCACTCTAAGAGCATCCAAGCCCTGGCCCGTCTGTGCAC 
TCTTGGCTCCTGGGGAGATATATCTGCCTTCTAAGAAGGCAGGCCAGGTCTTGGGGACAGACCTGCATTTGTTGA 
CCTTGCACTCCAACTATAGTGCCTTGCAAGTGCTCAACAGTACATATTGGAATGAAGTCCCTATGAGAGCCATTT 
CTGGCCATGTTCTATACCTCAAAGTGAGGCTGGCAGGTACAGAGATGAACTGTACACATGTGATACATTTAAGCC 
ACTGGAAAAACCCCTGTGCTTGAAAATATTTCCTCTATATCATGCCTGGAGTTCCATCATAGCCCTTCATTTCCT 
TGGCTTTAGCATTTACCTTCTCTTAAGAATACCAGCTTTCCCCTTTCCCTGAGAGGAAGAGCACATGTTGGTCTC 
CTCTTAGTGTGAACGAGATTGCCAGGCCCTTTTCTCCTATGCACACCAGGATAGACAAGGCAGGGGATACTGGCA 
GCCTGCATCATCCTCCCATTGGGCTGACAGCTGGCCCTACTTTCCTCCCTCTGCTGCTTGGTCCCTCACCTTGAT 
GATGTGGCTTCGCCCCCTCCACTCTACTGCCAGTGTTCTCCCAGGGGTTGCTAAATCCAGCAGACCCCTTTCCTG 
TCTTACTAGATCTGGGCAGCATTTGACATGGCTGATCACCCCTTGCTTCTTGGATGGCACTTCCCTGGCACCTCT 
GTGGCTAGTTGTCCTACCTCCCTGGCTGTTCCTTTCAGGCTTCCGTGCAGGCTTCTCCACTTGCCCATGCACAGT 
AGGGTCTTTCAGGGTTCTGCTGTGGGCTCCCTAGGGAAGCCCATCCATCTGGATGGTTTCAAGGATGGTGAGGAA 
TTTAGAGTTGACCTCCAGCCCCAACATCCTTCCTGATCACCTGAACCACAGTTTTGCTGCCCTCTAGGTGCACAG 
ACAATTCAGGTCCATGGCCCAGATGGTACTTGCTGTCTTCTGCAAACCTGCCCCTTCTGGGTACTTCCCTTGACC 
CCGAGATCACTCAGGAGCCAGACAGGAAACTTATTCTATTCCTGTTTTCTCTTTCTGCCCACCACATCCAATCTC 
TCAAAACGGTCAGGTCTACCTTAACATCTCTTGATTTGAGCCACTCCCACTGTCATCAGCTTTCACCTGGATTAT 
CGTGACAGCCTCCTACTGCTTCTCTATCATGTGGCCAGAGCTATCTTCCTAAAATGCATTGCATAGTTGATCAAG 
TCACTCTCTGGCCTAAAACCTTCCTTGGCTCCCTGCTGCCCTCAGGATAAAGTCTGGACCCCTCAGCATGGCTTG 
TGAGACTCATGGTGTCCTTGTCCCTGCTCACCTCTCTGGTCTCATCACTTGCCTTCTTGCATTCTGGGTCCCAGC 
CTCCTGTATCCAGAGATGCAGTGGCTCTCCATTGCCACTCTGATTCCTCCTTTCTTTTGGTCACAGAGAAAGGGT 
ACTTTCTCTGTCAAATCTCAACTTAGACTTGACTTCCTCCAAGGAGCTTTGGCTATACTCTCTCCTCCCGACCCC 
CACCCTGGCATACTACACAGATCACTCTGGGCTCACTTGCCTGCCTAATGGTCATCTCCCCAGTAGACTGTAAGC 
TCCTTGAGGGCAAGGATTGTGTTGGAATTTTTGTATTAACAGTGCCTGGCTTGGTGCCTGGCACCTAGAAAGCAC 
TCAATAAATGTTTGTTTAATGAA 
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FIGURE 168 

MWFMYLLSWLSLFIQVAFITLAVAAGLYYLAELIEEYTVATSRI IKYMIWFSTAVLIGLYVFE 
RFPTSMIGVGLFTNLVYFGLLQTFPFIMLTSPNFILSCGLVVVNHYLAFQFFAEEYYPFSEVL 
AY FTFCLWIIPFAFFVSLSAGENVLPSTMQPGDDVVSNYFTKGKRGKRLGILVVFSFIKEAIL 
PSRQKIY 

Signal peptide: 

amino acids 1-25 

Transmembrane domain: 

amino acids 126-146 

Casein kinase II phosphorylation site. 

amino acids 145-148 

N-myristoylation sites . 

amino acids 73-78, 82-87 

Amidation sites. 

amino acids 168-171, 171-174 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 91-101 
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FIGURE 169 

CAAAGCCCTACCCTCACCATTCACCAGGTCCTGTGGGAAGAGCAGCGTGGAGGTGGGCTGAGG 
TTAGAAGGTGCAGAGCGTGGAAGAAGATTGTGAGCTGAGTATTGGACATCTGTTCTTGAATAG 
TCCCTGGGCCTGCCATAGGAAAGGAAGTTCTCCAGGGTTACAGTTCTTATCCGCGTGAATACA 
CATGGCTCTGTTACGAAAAATTAATCAGGTGCTGCTGTTCCTTCTGATCGTGACCCTCTGTGT 
GATTCTGTATAAGAAAGTTCATAAGGGGACTGTGCCCAAGAATGACGCAGATGATGAATCCGA 
GACTCCTGAAGAACTGGAAGAAGAGATTCCTGTGGTGATTTGTGCTGCAGCAGGGAGGATGGG 
TGCCACTATGGCTGCCATCAATAGCATCTACAGCAACACTGACGCCAACATCTTGTTCTATGT 
AGTGGGACTCCGGAATACTCTGACTCGAATACGAAAATGGATTGAACATTCCAAACTGAGAGA 
AATAAACTTTAAAATCGTGGAATTCAACCCGATGGTCCTCAAAGGGMGATCAGACCAGACTC 
ATCGAGGCCTGAATTGCTCCAGCCTCTGMCTTTGTTCGATTTTATCTCCCTCTACTTATCCA 
CCAACACGAGAAAGTCATCTATTTGGACGATGATGTAATTGTACAAGGTGATATCCAAGAACT 
GTATGACACCACCTTGGCCCTGGGCCACGCGGCGGCTTTCTCAGATGACTGCGATTTGCCCTC 
TGCTCAGGACATAAACAGACTCGTGGGACTTCAGAACACATATATGGGCTATCTGGACTACCG 
GAAGAAGGCCATCAAGGACCTTGGCATCAGCCCCAGCACCTGCTCTTTCAATCCTGGTGTGAT 
TGTTGCCAACATGACAGAATGGAAGCACCAGCGCATCACCAAGCAATTGGAGAAATGGATGCA 
AAAGAATGTGGAGGAAAACCTCTATAGCAGCTCCCTGGGAGGAGGGGTGGCCACCTCCCCAAT 
GCTGATTGTGTTTCATGGGAAATATTCCACAATTAACCCCCTGTGGCACATAAGGCACCTGGG 
CTGGAATCCAGATGCCAGATATTCGGAGCATTTTCTGCAGGAAGCTAAATTACTCCACTGGAA 
TGGAAGACATAAACCTTGGGACTTCCCTAGTGTTCACAACGACTTATGGGAAAGCTGGTTTGT 
TCCTGACCCTGCAGGGATATTTAAACTCAATCACCATAGCTGATATAACTCTACCCTTAAAAT 
ATTCCCTGTATAGAAATGTGGAATTGTCCCTTTGTAGCCAACTATAACATTGTTCTTTATGAA 
TATTACCTTTGATACATATGATCCACAATATAAAAACCAAAAACTACTGTGTGCAAATTATAC 
CTTGGACCATATAGGCATTGATTAACTTCTTTAAGTACATGTGATAACTATGGAAATCAAGAT 
TATGTGACTGAAAAACATAAAGGAAGAGACCCATCTAGATAACAGCAATCAACCTGCTTAATT 
CTGAATGACAATTATATCCACAAATTTTTAAAACTTCTACATGTATTTTTCACATGAAGATCT 
CCTTAACAGGTTGCCAACCTTTTCTTTTATAAAACTATTACATTTAAAATATGGACGTCTGAA 
AAATAAAATATTCATCATTTTTAAAA 
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FIGURE 170 

MALLRKINQVLLFLLIVTLCVILYKKVHKGTVPKNDADDESETPEELEEEIPVVICAAAGRMG 
ATMAAINSIYSNTDANILFYVVGLRNTLTRIRKWIEHSKLREINFKIVEFNPMVLKGKIRPDS 
SRPELLQPLNFVRFYLPLLIHQHEKVIYLDDDVIVQGDIQELYDTTLALGHAAAFSDDCDLPS 
AQDINRLVGLQNTYMG YLDYRKKAI KDLGI SPSTCS FN PGVI VANMTEWKHQRITKQLEKWMQ 
KNVEENLYSSSLGGGVATSPMLIVFHGKYSTINPLWHIRHLGWNPDARYSEHFLQEAKLLHWN 
GRHKPWDFPSVHNDLWESWFVPDPAGIFKLNHHS 

Signal peptide: 

amino acids 1-20 

N-glycosylation site. 

amino acids 234-238 

Tyrosine kinase phosphorylation site. 

amino acids 253-261 

N-myristoylation sites. 

amino acids 63-69, 86-92, 198-204, 218-224, 229-235, 265-271, 
266-272 
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FIGURE 171 

GCCAGAGGCTGCAGCTGGAGCCCAGAGCCCAAGATGGAGCCCCAGCTGGGGCCTGAGGCTGCC 
GCCCTCCGCCCTGGCTGGCTGGCCCTGCTGCTGTGGGTCTCAGCCCTGAGCTGTTCTTTCTCC 
TTGCCAGCTTCTTCCCTTTCTTCTCTGGTGCCCCAAGTCAGAACCAGCTACAATTTTGGAAGG 
ACTTTCCTCGGTCTTGATAAATGCAATGCCTGCATCGGGACATCTATTTGCAAGAAGTTCTTT 
AAAGAAGAAATAAGATCTGACAACTGGCTGGCTTCCCACCTTGGACTGCCTCCCGATTCCTTG 
CTTTCTTATCCTGC7VAATTACTCAGATGATTCCAAAATCTGGCGCCCTGTGGAGATCTTTAGA 
CTGGTCAGCAAATATCAAAACGAGATCTCAGACAGGAGAATCTGTGCCTCTGCATCAGCCCCA 
AAGACCTGCAGCATTGAGCGTGTCCTGCGGAAAACAGAGAGGTTCCAGAAATGGCTGCAGGCC 
AAGCGCCTCACGCCGGACCTGGTGCAGGACTGTCACCAGGGCCAGAGAGAACTAAAGTTCCTG 
TGTATGCTGAGATAACACCAGTGAAAAAGCCTGGCATGGAGCCCAGCACTGAGAACTTCCAGA 
AAGTGTTAGCCTTCTCCCAACTGTGTTATACCAACCACATTTTCAAATAGTAATCATTAAAGA 
GGCTTCTGCATCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAT^AAAAAAAAAAAAAAAAA 
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FIGURE 172 

MEPQLGPEAAALRPGWLALLLWVSALSCSFSLPASSLSSLVPQVRTSYNFGRTFLGLDKCNAC 
IGTSICKKFFKSEIRSDNWLASHLGLPPDSLLSYPANYSDDSKIWRPVEIFRLVSKYQNEISD 
RRICASASAPKTCSIERVLRKTERFQKWLQAKRLTPDLVQDCHQGQRELKFLCMLR 

Signal peptide: 

amino acids 1-28 

N-glycosylation site. 

amino acids 100-103 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 158-161 

N-myristoylation sites . 

amino acids 56-61, 65-70 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 18-28 

Prenyl group binding site (CAAX box) . 

amino acids 179-182 



Leucine zipper pattern. 

amino acids 5-26 



